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SILK AND SILKWORMS OF INDIA. 

^ fn perhai^s no other < oimtry of the wotW doi »5 the necessity tKtsl so prejewnffW ** 
ID India to taAi the ^‘uhj^ctol its sdk industries uncter tnw jrnporrant and distinct 
IS > the Domisticatfd or Mu*.ber»> kkruin'* and th< Wao or Non* 
lAotm* Uh teim '‘vkiid* may at the outset beexpUsNeid as 
here UM in a comnteirul moi* than a lilerit sense* for, ivf th»» iBse< ts so o^i|;fn«tc!d« 
joma have for c^ntorti Uen completiely domesticated txwh v India i|i»d Chma 
mf Qobb {Brth } Manyfiuturmg In it may Ik mioUd in sup|*ort of the 

very trequent »( » < ptatum of this classihcatfon He wiites ** J he sdks now generally 
reco«rii)Qed as fnsWiv, md alr^-wiy mentioned as prodttced pninipally in China and 
India^ arc a deaaiptHm ot add wlk hitherto unacted by ruropean% but now de« 
aerv< dly attractinir niu< H notice In the East they have been lunir a|^preciata<L from 
^beir cheapness and d rabiht^ * thus the isolation koto t«o sections m not only 
ir c*>u m w ? I* 1 j 1 1 } tf » I 1 f I «tK » \ 

the Indian ccmdiiioni> < I the trade 1 o the inhabitants ol tots wi u ^ ^ ^ i 

ally to the uncultured r iks who live iti the forests and hdl tracN. the wild ineectv are 
of the i^eatiat value and the mierests of these people art parfi <115 disimet fiom those 
of growers* roi^leis* and neaiers oC and traders 10 Mwlbcir> silk Although tf 
course^ the total valut of the trade m domesticated sitkaorins is considerably grt^ter 
than inat tn the wild uiseets, it has been held b) many writers that India's beat mterests 
are* ot should be* conc< ntrated in the develbpinent ill one or more of th add tniieci;i^ 
siace them are more suited to the chmatic conditions of the counti v W hether or not 
that vitw be torrent it is hoped tlu reader wiU be able to judge <tw himself from the 
rr*vtew of facts and opinions which the author has thrown logethei m the pages that 
follow*# Ihe comparative N I irge s|iate whah has been devoted to the a )d vdks has 
ber 0 paitly due to llie net s«ily that seemed to exist fw a full and oxhai stive state* 
ment id tfiesabliKt and U> he Urt of thi greater number of of wild silk, 

worms, oath of which, to the pooplt of India at least, has uh oun pttu'wr mcfits 
atid||ises, and thereture, in a DtdwHan of tki hcomrru PnHiufi\ of hul , had to 
find Its 0^ ptoce^even though, to Enropean silk experts»it m u at present be tegardod 
as devoid of interest ft is further anticqated that a tktadeo statemrot of the chief 
facts km^wn regaidmg the ^vild silks may n» a maonei save the muimnceof false 
hopes which, 10 eveiythmg rtmtiethd with the undeveloped ttsourtts of India, re 
^a&modi^U} ptessed on public t onsidtmiton as new and mvalualilc discoveries 
01 Our ^K.aUed wild dkx, the lassr f n and Afag/r aic those which canakmr be 
regarded as of comme rttal value, and of thn remainder it mas b* 'od that only a very 
few havi th< least c im t of ewer proving of much tiw . Tlie cl hcation which the 
WTiter h IS thus adccpted may be said to bo mto the two great i i iIm & of a lk*»ym1diiig 
Insertjil w , the U usiivciD^, and the SATPRNiioai irndertach of thtoe sections 
Will, therefcM^ bt found, /rvf, a brief «dpali«tHalenumnation of the more important 
spciet that fall into these tribes, and, verond, a detailed Mitemant ot suihasare 
thought of presoat commeuial \xltii The hditoi Iwircw u h»e acknowledi,e the 
lCr»St dMlbitlonS heis under to evK%l distinguished cntomnloCists fot gene* 
rxuislyt eating the proofs of this ski tch of i htivatme of the Indian S«k Moths More 
cspodklly mkt indebted to O. P* Hamp^o ^ Eaq., for many useful soggesbo^a. 
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Unfortunately^ the proofs had advanced too far, before being shown to Mfc Kam* 
psOfi. tOBdmlt of all his synonymy being fully incorporated. This defect, it is Wpcdr 
may, however, be mitigated by Mr. Hampson's Complete List of ike Indian BofO* 
bycids and Sat]iniuda& (furnishedias an Appendix, p. ^J5)j which has been uttlixod as 
an index to the chief passages in this articlef that deal wnth the insects, while, at the 
same time, it has been made a bibliographical register to the scientihe publications 
treat of the various species. The Editor has had to keep two main objects in view : 
to prepare a commercial rather than a scientihe treatise ; and to furnish a fairly com* 

S l^ review of the writings of Indian authors. ScientiHc'^^ision, under these con* 
itions, was not always possible, since opinions had to be quoted, side by side^ %ven 
although at times these might be condicting. 

A.--ENUMERAT10N OF THE CHIEF INDIAN BOMBYCID^. 
(For B. Saturniidae, see pp. 67 to 96.) 

L-BOMBYX. 


The genus Bombyx: includes six species or forms which have been enu* 
merated by Mr. F. MoOre in a list published in Mr. ThoS. Wardle’s 
Hand-book of the Wild Silks of India, Ihey are as follows 

1727 I. Boml^ arracanensis, Hutton. 

The Burmese silk- worm, domesticated in Arracan; said to have been 
introduced from China, It yields several broods annually, and the cocoons 
are larger than the Bengal monthly species, (For fuller particulars, sec 

A 7O 

1728 2. B. creesi, Hutton. 

The Nisiri or Madrasi of Bengal was probably introduced from China. 
Has been domesticated in Bengal perhaps for centuries. It yields seven 
or eight broods of golden yellow cocoons in the year, and these are of 
larger size than those of B. sinensis. {See also p, 1 0 .) 

1729 3. B, fortunatus, Hutton. 

The Desi (commonly spelt dasee) of Bengal. This yields several broods 
annually, and spins a very small cocoon, which is of a golden yellow colour. 
{Seep, 12,) 

1730 4. B. mori, Ltnn, 

The common silk-w'orm, domesticated in China, Bokhara, Afgh.^nistdn, 
Kashmir (? the Panjdb and Dehra Dun), Persia, South Russia, Turkey, 
Egypt, and Algeria, Italy, France, and Spain, in all of which countries it 
produces but one crop annually, and spins the largest cocoon and the best 
silk, which'is of a golden yellow or white. />. 75.) 

1731 5. B. sinensis, Hutton, 

The Sina, the small Chinese monthly worm of Bengal. This 

has been domesticated in Bengal, where it is said to have been introduced 
from China. It produces several broods in the year, and the cocoons are 
white or yellow. {See p, i8,) 


1732 6, B. textor, Hutton, 

The Boro polo of Bengal where it is domesticated. It is^an annual, and 
produces a white (sometimes yellow) cocoon, of a different texiure and 
more flo.ssy than that of B. mori. {Seep, tg,) 
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{a. M4«-> 


>,^^«Ti«*«ti#tit(WfiMi«ra3«^ Mmopjht 

wiiM^ tiMf Monf to<{M OmAlfdidm-, they are as 

^ IL^-OCWAkA, 

f|il^ beesM the ApiaeiMlix (y.ejS) that Hampton reducm the 
thta f^nu» (ai; h«m d«alt urith) to two lotmae but adtis a ibtrd. 

Hm* f S be rMpb a» ei»e cpecios. 9 i»,» mgnUfartL, uwk No. 9 Jio refer# ^ 
f^O* lUMUiie I^IHIil^|>toit*S Cbird upmieB of tbit not eee iberemarkt 

Wer^WMlw, i».S. 

ftiia *m«Kt (a natiM of the Khasta hills) was described nally 
Mporeflqf. Att,. /., Sy, 0879), but very little » known regarding it i ft 
is praiMtUy only a {cn-m of O. iactea. 

a O. lactMi Uutlon. 

Mussurie and the North-West Himilaya. generally up to Knlu it 
feeds on Picus iofectorla) spins a small, yellow cocoon, and yidd*> several . 
broods dui mgr the summer. Hutton (IVerM o» Indian BoMhycidnf, your. I 
Agi-L^Hort. Soe , Ind„ New Striet, JII.^ rjj) speaks of this insect av yield- 1 
ing too little silk to be of any practical vatue. It was found feeding along | 
with O. lida on Picas iafactoiia, near Mussurie. i 

(j. O. moorei, Iln/iofi {C«nf. wuk p. ajj). 

Mussurie, North-West Himilaya, as, for example, at Oehra Dun. 
This also feeds on Piem infectoria, as weii as on several other wild figs. 

It spins a small, white cocoon, is multivothne, and probahlv doubtfidiy 
distinct from the Javanese, O, lUda, This view was taken by Hwtton 1 
himself, subsequent to his having published it under the above name. ! 


(Ka&U. 


m.-THEOPHlLA, 


TacopRiuu 


I he character which Moor« regard# aejMirating the insect# (now t>*aced 
la thi* genu#} from BtMttbyx (ms the true mulbenjr-feeding sdkwormi) is the pre- 
seoce of lOWs of apines on the 1 arvas< /Although thne liosch allied to the 
speciei of Bomh^x^ it Beeme problematic it it would eva pa^ to rnhivate any 
of theineects that belong to this gsmis, siore the worm^ imnily tmd on the 
melbervys wbirh might he moie prohtably given to Nome ol the lor ms of 
BomkfXe In the Appendix {p, J36) it unll be seen that Hampson views 
No# 10, 11, ijis and 14 aa synonyms o( No. 14. 

X 0 . Theopblla affinis, /fu//an (w p 236) 

entomologists place this as intermediate between T. beaga- 
lamaia and Ts huttom. It occurs pteniifiil 1 > m Chutiri Naip>ur and may 
be reared either on the mulberry or on Artocarpus Lacoom. The Rev. 

As Oampbeil of Govmdpiir attempted its domestkation but \\ah doubtful 
reiults, The insect sippeared spontaneously on mulberry ouches in hi<s ^ 
garden^. {Conf» wt^h Hutton's Piates on Jirt - 1 

sSbs.p rS7J» ///., /y/.) 

^ [//,p 322, pi. XIX, f. j ( w A* ^3 ^) . 

3 fl# T. beogTAleAtiS} HuUm, Transe £nL Soi. Lon 4 ^, 3, Vjyj 

The wiW silkworm of Lower Bengal* Thi<t insect has been discovered 
. in tlje neighbourhood of Calcutta* fet^tng on Aitoearpiti Lacoodia and A. , 
Cllliphnilia« as also at Ranchi in Chxitta Naj^dur and in Sikkim up to jn . 
aititode of agoao. feet. Hutton tells us (yourr/igria-^Hort Soc^t I» 4 *% A 7 r J 
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8 lIk«|HMH»«f Iwlw. 




«?. Watt,) 




'Tt-T ^’' r' f — - - 

im won» Iftntery «tfMn itt fourtii mjgt, the turquoite i»«t« Vftniih. end 
of :^td aiwhir in theit place, and on each aide of the atrinee 
Kairbie tuu the awMia of the mitihoar tend to matte thia woem by far ibe 
Itoid fieautifui; /Of it» tr»be.’* 

^The itOrOUiga worta is eaid to isve 30 days, and to iqmnd tlitaedavi> 
*tn sptniunc its cocoon; the period of the chrysalis is 15 days in t!>e bot 
and 30 d^ in tovccdd Season, and the life of the Aiota lasts abcnit fStir 
diys< “ The coesOR is b'' x >1*) tar|^ and (pves a la^ ^foaotlty ot momg 
t>of eparSe and dark«coloared silk. The hardness oT the caooen renders 
, it difficuH to recl« and the easily gets into knots. The thread of the 
Jt/hmuga h said to be used for fiwing Knes in Bengal. In Cacbar the 
detHMi^a flids on the battyan (Ffena oci^caUaBids) and pifud (PfeM tcU- 
giosi^ The worm occurs generally in the Assam Vailbt-** 

J Ctofif. with HoHlie in Jour. AsiaHe Sot, BtHTn VI., 4M (tSn) t HuKon, 
four, i, t.t Mutton, A’sfes o» Mian BonAfeiam, Jonr. Agrt.^-HarUS^, 
nd., Nero Sent*, lit,, tyj j Moore, Cat. hitrrh. fl., , 

1 //., 4$g, pi. XXli.,/. /. 

14, TbeophiiA iiietwyji, Mm-*, Tram. JSndo. So*. haiM. (y), 

This is the sdtd silkworm of the Eastern Hlnddayat 
Hutton says of H {NhU* an Indian BOndiSioida.X e , tsi) that it liaa 
first seen in a ooliection made at Oarifling by the late Major I. L. 8har» 
will, but whether captnind tit the wains or at DarJIthw itself no one 
knows. Moons ramarfes that H is iwfed to T« UMmd, but mflers in bmiw 
larger, and m the abdomen being limped with black, 

- lV.~T!llLOCiL^ 

»lamtliaOn«||^^ as OdailSlina so slnKtvral aiemSM 

frem Ocmasa } ttai Isitor tuinff the older aeaeric mm* he Iherrfotetcawrfeis Moa, 15, 
16 , sad 17 St ayiMnyms fot one spedes itiiderO. tariaw, WU. SeeAppendht, 
p. «aj. 

ts. Trfloclut an^cdlis, Walter. 

This insect was found by Foraaysth at Mhow feeding on Ficus tali' 
giOsa. It is doubtfully distinct from T. vanaaa. 

tfS. T. cmittg, IFfl/*rr. 

Thfs is an 5 mperf««t!y known species, but rt is supposed to have been 
cdlected tn India. 

‘Xe VAfiAnSt WaJfet . 

1 his inaett. is found over the greater part <rf Indi.i, Ceylon, and at the 
Cape, 

Hutton says (Noter oh Mian Boml^nda) that it had bcrni met w^ 

«*. ICinara .mil again by Mr. Grote In Cafcutta, but that as 4 dlkyleider 

It HI uielew. AitoOugh spbaequant collectors haw recorded its ocemtenoe 

m ma^ loMItties, it has nowhere boem feund in such abundance as to 

jufto^soolfeciiop commercially, ft spins a small yellow compact coeeon 

whl^» eadm^d Iw the leaves of the tree on uhnin it feeds. iThe worm 

has been ckhwI fending* on SteHdas aapcra. Flow tr. nUaimB. 

«• fedfea, F. rabgiew, 

I'l W i.wiiV y iiiiMW-i M i i vi ^ I 


SILK} 
Soe pbiyc id iaA 


• Hamper this inssage m a dea dption H dm term of an Anllief^ 

pmliMy Am i twoB i k 
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The Domesticated or Mulberry-feedls^ 


Concluding Note on BoMBYciD/E,--The above enumeration em- 
braces all the better known genera and species of this tribe. A few im- 
perfectly known insects have ocen alluded to by entomological writers, but 
these cannot be regarded as silk-yielding. Amongst these may ft? men- 
eirN0A. tioned the species of Gimda (G. stkktm«t Moore^ and G« apicaiis* 
1745 Hampson), {Sit pp. 23S^6.) * 


SILK: 

Boitibycidae- 


THE DOMESTICATED OR MULBERRY-FEEDING 
SILKWORMS. 

References. — The number 0/ works, reports, and newspaper articles which"^ 
have appeared regarding Indian Silk during the past jpo years is so 
very great that an enumeration of even the principal ones would fill 
many pages. Those of a gemfral nature will therefore be guoted in the 
text of this section {below), and the more technical publicattans will be 
found mentioned under the headings of various set lions, as, for ex'- 
ample, the specific names of the species or races of silkworms, the provin* 
ces to which the passages or works refer, a* also such special subjects as 
diseases, under the chapters devoted to these. 


VARIETIES. 

1746 


SPECIES, VARIETIES. OR RACES. 

• The following information on this subject is taken from the Indian 
Museum Notes, published by Mr. E. O. Ootes, which will be found to 
very closely follow on the lines established by Hutton in his Radsion and 
Restoration of the Silk-worm (Jour, A^n.^Hort,Soc., Ind, XI R,, Selections, 
pp* & d7-/oj, being a reprint of his paper which appeared in the 
Transactions of the Entomological Society of London) t— 

^'The classfEcatiofi of the domesticated mulberry-feeding silkworms, which are 
reared in different part# of the world, has long been a puzile to entomologists; the 
fact being that, while the extreme forms of each variety are well marked and distinct, 
both in habits and appearance, they are connected by so many imerraediate forms 
that in most cases it is impossible to fix any line of demarcation which shall separate 
the varieties into groups having distinct char^acteristics ; added to this, so far as has 
at present been observed, even the most distinct forms are subject to the same 
diseases, and interbreed readily, when allowed to do so, producing fertile offspring 
which present characteristics intermediate between those of their parents. On the 
whole, therefore, it seems best to look «i>on all domesticated mulberry-feeding silk- 
worms as belonging to the one species Bombyx Jnori, the innumerable varieties being 
considered as merely Sub-species or races, though for convenience we may retain 
their old nomenclature, which accords them the rank of Species. Of these races, or 
sub-species, we may notice the common annual silkworm (Bombyx mOfj) which is 
reared in Japan, Central Asia, Southern Europe, and, indeed, throughout the whole of 
the temperate zone. It comprises innumerable local varieties which agree, nrore or 
less absolutely, in being univoliine (that is to say, in going through but one genera- 
tion in the coutse of the year) ; in the cocoons being ot a firm and c\o^o cc>nsi|tency, 
so that the silk can be readily reeled off them ; and in the eggs requiFing to be ex- 
posed to a certain 'degree of cold to enable them to hatch out regularly and healthilv. 
Connected with this race arc bivoUine^ varieties, which produce two crops in the 
course of the year, the eggs of the second generation only being kept for the next 
yearns crop, as those of the first generation hatch soon after being laid ; also irevol- 
fittest, which pass through three generations in the year, and quadrivolfines*, 
which pass through four. There is an annual, or univoliine silkworm, Bombyx 
textor, known tn Bengal as the Boro polo, which produces cocoons of looee texture. 


I Rondot, in h\sV Art de la soie, writes that the Genoese were the first to intro- 
duce the bivoltine worms of China into Europe. The cocoons, wbUh are white in 
colour were reared at Novi Ltgure with the greatest care and Jljjve gom reauits* the 
silk becoming well known under the name of *• candtde di novtf* ♦ 

* Roniiot. I, c,, writes that there is a constant variety of trevolttne MUKWortM to 
be found at Pistoria and other places in Tuscany. 

^ * Riley, U. S. Department of Agriculture Bull. No, 9. 
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wiSeh are therefore more difficult to reel than the firm cocoon* >y •‘j'? 

tine silk-worm.s of the temperate zone. But the most important * 

the desi > Bombyx fortunatus), madrassi (Boinbyx cnesi), chotapai (oomoyx 
sinensis), and nya paw (Bombyx arrscancnsis), all four of which pass through a 
succession of generations, sometimes amounting to as many as eight, course of 

the year, the eggs hatching out healthily without exposure to cold, and the cocoons 
containing comparatively little silk, and that so loosely wound upon the cocoon to 
be diflicuU to reel off without entanglement. It is these small ntultivrdtines which 
yield the bulk of the silk produced in India; but three,* or almost four, of the 
tions produced in the year being raised in sufficient num|jiers to yield cocoons for the 
production of silk, and the intermediate generations b^og only reared in compar^ 
lively small quantities by men who devote themselves to the work of raising seed 
(eggs) from wnich the regular cocoon crops or hunds, are reared. 

Neglect’Shg varieties which are not reared in large quantities, we may say that the 
general silk crop of Kurope is produced by a variety* of silkworm which thrives m a 
temperate climate, requires cold for the hatching of its eggs, and produces but one 
crop of cocoons in the year, these cocoonw, however, containing a largo amount of 
bilk which can be easily reided. In India, on the contrary, the general silk crop is 
produced by smaller varieties, which thrive in sub-tropical climates, do not require cold 
for the hatching of their eggs, and produce each year a scries of crops of cocoems 
which contain, comparatively, a small amount of silK, itself perhaps eoual in quality 
to that produced by the European vaiiety, but so loosely wound upon the cocoon that 
it is almo^t impossible, in reebng it off. to prevent entanglement and thus to produce 
a thread equal in value to that easily obtained from the European variety. 

In the steamy plains of Bengal, where the silk industry is chiefly carried on, the 
mulberry will yieki several erops of leaves in the year. A multivoltifie silkw'orm, 
therefore, which can be raised several times in the course of the year, suits the re- 
quirements of the country, i he superiority, however, of the crrcoons of the European 
variety is so obvious that many attempts have been made to introduce this form into 
India, or to cultivate a cross between it and the native races. Ext opt, however, in 
Kashmir, which has an abn<ist European climate, and upon a small .scale in Dehra 
Dun and the Punjab, where the eggs are sent up into the Himalayas annually for the 
necessary cold, the introduction of the European variety has not been successful ; 
while crosses between it and the multivoltine varieties, though at ffrst often produc- 
ing coc« ons superior to tmdtivoltine ernes, rapidly deteriorate, and a»e considered un- 
satisfactory*-*. It is j»ossibIc‘ that a further attempt will be ma *e to introduce the 
European variety into Bengal, special arrangements Wing made for coolin}s» the eggs 
before the hatching, which it is anticipated t.an be arranged to take place at two 
different times in the year, so as to give two crops, as has already been done in Italy. 
It remains, however, to be .seen to what extent this attempt will prove successful.’’ 

The various forms of Bombyx mori, briefly alluded to alxivc, in these 
introductory remarks, require to bo more fully dealt with. They shall, 
therefore, be taken up in alphabetical order (as is customary in this work), 
and the information given by Hutton, Moore, &c., as also in the Museum 
Notes, briefly reviewed and amplified, where thought desirable, from the 
writings of more recent entomological and scricultural authors, as also 
from the official Proceedings of the Government of India:— 

♦ 

[. Bomf>yx arracanensis, //»//< 7 n. {Conf. wiih pp. 2, 235.) 

Nyapaw, Uu u M . 


VAKIETIES* 


BURMESE 

SILKWORM. 


* In Bengal, where most of the silk-rearing is done, the regular crops or hands are 
known as the November band, the Afarch hand, and the July hand ; a fourth hand 
being onlyattempted on a small scale, after the close of thejuly 6oiw/, by such i-earers 
as Ifkppen to have leaf to spare ; the fourth hand therefore ts of but little importance. 

9 See Sashford’s Experiments (jpeoghegan’s Account of Sitk in India; 
1872, p. 21) in l^ossing French, Italian, and China annuals with and desi 

muH^voUmes. The results, though promising at first, were not considered satisfac- 
twy as the stock rapidly deteriorated and generally reverted to inferior annuals. See 
also an account of a similar experiment carried out in the Indian Museum (Indian 
MuKntjm, Vol. I, No. 3, p. 123). • 

S. 1747 


Dictionary oj ifie Economic 


SILK: 

Mulberry. 

nmuESE 


SILKWOBH. 


! 


BURMA. I 

1748 I 


Clmnge In 
colour. 

^ 1749 

Conf, Totth pp* 

§ 4,1 $, 20 - 1 . j 


BistHets 
whore found* 

1750 


Food. 

nst 


The Domesticated or Mulberry-feeding 


'fRxStiCtSiCtB.'—Fyichet Jour. Afuri.-Hort, Sne, Jnd,, F//., 381—28$ (t^SO) f 
Huiton, Trans, Ento, Soc, London (3^. IL, 3!$ {1864) ; Jovr, Agri,* 
Hort, Soc., Ind.f XIV. {Selections, r86S), 8$ ,* IIL, New Series, fsgt 
{1871) ; Burma Gaeetieer, L, 412 iiS'io) ; Moore in War die* s Wild Silks 0/ 
India, 3 ,• Manuel, Jour. Agri.~Hort. Soc,, Ind., N. S., VI L, 3gt, also as 
separate pamphlet at Rangoon, 18S4; Report of the Lyons Labor atoire, 
D* etudes de la Soie, 10 {i886) ; Rondot, Uart de la Sole, //., 483 (t887). 

Habitat and Description. —This is a multivoltine silkworm, which may 
be regarded as doubtfully distinct from the dest and mad r asst races 'of 
Bengal. It is the peculiar form bred in Burma, hence the specific name 
given to it by Oaptain Hutton. 

Burma. — One of the earliest notices regarding it is that which will be 
found in the Journal of the Agri,-‘ Horticultural Society of India for iS$o, 
Lieutenant Fytche forwarded samples, together with an interesting note 
on the methods of breeding and manufacture pursued at Sandoway. He 
alluded to a former sample which had been communicated in 1847. Fhese 
samples seem to have excited some attention, owing to the cocoons being 
larger than those of Bengal, but interest in the subject appears to have 
died out until Hutton re-awakened it. The best account of this insect, as 
well as the most recent, is that given by Mr. R. A. Manuel in a pamphlet 
on the Silks of Burma, certain portions of which will be found quoted in 
extenso \x\ connection with two wild silks, the Atlas and the Cricula. Mr. 
Manuel’s remarks regarding the Burma mulberry silkworm may, there- 
fore, be here reproduced 

“The domesticated silkworm of British Burma is technically known as the 
Bombyx arracaneusis, a name given it by Oaptain Hutton, who believed the worm 
to be a species distinct fr >m any of ihose' domesticated in Bengal. His belief was 
based, he says, on two facts, which, as they ar«' not exact, are given here in order that 
thii identification of the insect may be settled authoritatively. Phe ^rv/ is the deposit 
by the moth of its ova in rings. Now this circular deposit of ova is due to the lay- 
ing moths b<‘ing confined within palm-leaf circlets. Hundreds and thousands of 
moths have laid their eggs in our nurseries, but they have never deposited their ova 
in circles unless confinecT under circular glasses, or by means of the palm-leaf circlets 
used by the natives, 'fhe second is the change of colour of the worm from bluish 
to pinky-white just before spinning. I'his is also incorrect. In not a single case has 
a worm been noticed to change into pinky-white, although thousands of them have 
been under observatron. There are two kinds of cocoons in the country, — one white, 
the otheryeZ/ow,— and what has l»ecn invariably ol>scrved is that the white spinners 
change from a bluish to pearly, semi-transparent white, and the yellow ones from 
bluish to amber colour. And it is owing to these changes that it is possible to keep 
distinct the white from the yellow cocoons without loss of much floss, I'hen the 
white and yellow cannot be said to be the produce of distinct species, or even distinct 
varieties, for yellow spinners have been known to give sometimes five per cent, of 
white cocoons and vice versd. It would be interesting to know wdiat it is that causes 
such changes. 

“ Districts in- which the Industry occurs. — Silk-growing is a profitable 0 |:cu- 
pation in this province ; neverthele.ss it is not followed largely. Thu* industry 
can be rendered much more profitable than it is by the intrcxluction of better 
methods {a) of rearing the worm, (A) of reeling the silk, and (r) of cultivating the 
rouiberry plant. As at present followed, the industry has its chief seats in rharra* 
waddy, Frome, Thayetmyo, and Toungoo. Spinners and weavers of silk arc found 
in other places as in Henzada, Shwegyin, Tavoy, and Mergui; but the occupation of 
breeding, with few exceptions, is confined to the higher latitudes oi the country, on 
the sitmes of the Pegu and Arakan Yomas. 

“ The chief food here, as in other parts of the world, is the mulberry, 

of whi„h there are as many varieties. The principal in Burma are the red and cvhite, 
the latter being preferred. Lately the Agricultural Department introduced 
the Philippine variety. There is no doubt, if breeders can be induced to take 
to it, that the silk industry will be largely benefited by such a step. The Philippine 
mulberry is a hardy plant and will suit the native breeders admirably, l^causc it not 
only stand.s a go(m deal of rough treatment but it is adapted to a variety of soils, is 
not inclined to grow into trees, and flushes earlier than other kinds. puts lorth 
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msify flexible shnots with a rapid growth of both stalk and leaves, 

Slathering of the latter easy to women and children* In times of scarcity the natives 
use the leaves of the Brousonnotia papyrifera, a plant of the same natural order as 
the ni«lb%5rry, fust as in Europe they use the lc?ttuce, and in America the C)sage- 
orangli. But tjfie silk of worms fed on these substitutes is never so good as that oi 
those fed on the mulberry. , 

** Crdps , — The local worm is muUivoltine, that is to say, it spins a number ot 
times during the year, and it is the most prolific of known varieties, as it completes 
a cycle of its existence in from 35 to 44 days, thus t — 

• Days. 

I n the egg state * ♦ S 

In the worm state • . • • • • « • *5^023 

In tbe^cocoon state - .8 to 10 

In the moth state • • > • « « • • 2 to 3 


Total . 35 to 44 
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Food. 


Crops. 
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“The length of the cycle, however, depends on the season of the year; it is 
longer in the cool weather and shorter during the warm ; the silk-yield of the cool 
weather is, however, finer than at other times. The average weight of a single 
fresh full cocoon is 12 grains, while an empty one weighs from 2 to 2^ grains. I he 
‘seeds,' as the ova are conmiercially termed, are sold in the bazar on cloths 
containing eight circles of eggs for i,>ne rupee. 

“ — It takes the female moth about tivo days to deposit all her eggs, 

which average from 200 to 250 in number, ‘f he pieces ot cloth on which the 
eggs are laid are put away till the sixth day, when they are taken out and inspected. 
By this time the worms have matured in the ova which has changed colour from 
white to dark slate. On the eighth day the worms begin to appear,— tiny, black 
specks. 'I lie ova cloths are then covered with tender mulberry leaves, to which the 
worms speedily crawl, riie earliest riseis are considered the best worms, and those 
%vhich do not crawl at all are cmisideied too weak and worthless and are usually 
thrown away. The selected ones ate then kept in large circular trays, being ted in 
them without any change of bed and without l>eing disturbed in the least. In these 
trays, during all their life, they moult and defecate, and here the refuse of their 
food accumulates till the mass attains to almost the level of the liorder ot the trays. 
By that time the worms show, by their restlessness and attemptj to spur, that they 
are ‘ rijie, ' they are then picked out by the hand and deposited in the cocooning: 
trays. 'I hese are of large size, from 3 to b feet in diiimeter, and within them is a 
long ribbon of plaited bamboo a couple of inches broad wountl round, with the edge 
on the flat of the tray, in a helix cr spir al. The worms are scattered over these trays 
by the handiub without any care or regularity ; and, leit to themselves, they soon 
begin to spin. They would form mucli better coc*Kms if a little care were taken to 
provide each w'ith a separate place for ciK'*Kming, They finish the ‘cradle’ in 
about six lumrs. in eight or ten hours th<!' worms have disappeared fiom view, and in 
from 24 to 36 hours the cocoon is completed. In from 4S to 50 hours the last trans- 
formation is effected and then the insect sleeps for eight, sometimes and especially 
in»the c<wl weather, for ten days, and eventually cmerjj^es a moth. If male, he is 
active and restless, seeking a mate; if female, remaining quiet till found by a male, 
whom she at once admits. The m les become violently active if enough of the other 
sex arc not provided, and in such case it is not unusual to find two males attached to 
one female. 

“ I he whole treatment of the wornri, as locally pursued, from its first entrance into 
world to the time it disappears from si^ht within its silken enclosure, is careless, slo- 
venly, and dirty. No separate place is provided for it, except it be that a portion of 
the family sleeping-room is screened off with a kalaga, I'hc trays are never changed, 
the excreta never removed, the refuse of the food never cleared out, and all these, 
witM the sloughs of the moults together with the silk the worm makes at atl times, 
form a den^:: matting of stinking, fermenting materials, which must be deleterious 
to the healthy growth of an insect so sevisitivc as the silk-wmrm. Under such circum- 
stances it i^uld be surjjrising if the worms were not subject to disease. Enquiries 
amoagst the breeders of Kynegyi and Shwelc proved the truth of such suspicions. As 
a matter of fact, the mortality amongst the worms is said to be always great, and 
sickness often sweeps away large broods. Hence the men are anxious to secui-e 
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‘ seed * of the Bengal worm ; and, as another matter of fact, breeders rarely dipend* 
ed on their own seed to any great extent but purchased fresh stock annually trom 
the itinerant Shan traders who .bring in quantities of ova from the Karen States 
beyond the frontier. ^ 

** Matiufactures. — Thc’operations connected with obtaining silk from the cocoons 
are as careless and crude as they are wasteful. After the cocoons have matured, and 
before the exit of the moths, they are prepared for reeling. Torn away from the 
cocooning-trays by handfuls they are thrown into baskets, when the women and 
children of the family divest the ‘pods* of all their * waste * or floss; then, vdih- 
out sorting or selection of any kind, except that the yellow and whicc * pods * are 
kept apart, the co< oons are put into a chattier or earthen pot, of water and slowly 
simmered over afire. The reeler, generally a woman, who makes it her sole busi- 
ness to reel silk, tries the pods after they have simmered for a while, and as soon 
as she finds the fibre come away easily, she picks up a handful of cocrJtons each by a 
thread of silk, — the number usually being from i8 to 25, — shakes them well 

to a sufficient length, and then runs them through a loop of brass wire on to a reel 
fixed to a pair of cross-sticks of bamboo. From the reel the filaments are given a 
slight twist and carried on to a cylinder of wood with a handle and turning oti a 
trestle : one woman manages the whole operation. She sits beside the fire opposite 
the pot over which the cross-sticks with the loop and reel are supported, in her right 
hand she holds an iron fork, with which she regulates the outcorne of the threads 
from the pot, and with her left she turns the handle of the cylinder of wood on 
which the silk is reeled. Some practice is nece.ssary to attend to and carry out 
.operations with both hands so a.s to produce a tolerably even and fine thread ; and 
good reelers generally command gc^id wages in their villages, so that it is difficult 
to get one to leave her home. 

** As much silk having been obtained from the cocoons as it is possible by the crude 
method used, the pods are taken out of the pot and, while still moist and warm, are 
stretched into a ki id of coarse, knobby thread, which finds a sale in the market for 
coarse work. The chrysalis, now divested entirely of its silken covering, is taken 
up by the children and eaten either fried in oil or unfried; and not unfrequently is 
sun-driefl and sold as a sort of condiment in the baxir. 

The silk thus obtained is coarse and unfitted for export, though it answers very 
well for the well-known fabrics tamaina's^ lungyh, ^asos worn by the Burmese. 
The extent of Kuropean enterprise is simply nilt and tne same answer must also be 
given to the query ‘ quantity and value of silk exported.’ At the same time im- 
ports of raw silk by sea and land during the three olficial years ending i87.>-So 
averaged annually nearly twelve lakhs of ruoees, while the value of the imports of 
manutactured silks during the same time was about fifty lakhs of rupees, A short 
consideration of these figures will show what room there is for capital and enterprise 
in this direction — either in reeling or in the manufacture of piece -g^ otls. And a still 
further consideration of the prmluce of the worm and the vile treatment to which it 
is subjected will show what room there is for improvement in neaily every depart- 
ment of the industry. The usual reded thread represents from 18 to 25 filamenst 
taken together: it is no wonder the produce is pronounced coarse and harsh? Very 
different would be the result if 5 instead of 25 filaments were used and toter machi- 
nery brought in:o play. Samples of thread reeled with only five brin have been 
pronounced equal to the best Chinese crops. With better treatment of the worms, 
better cultivation of the trees, and better apparatus for reeling, the produce the 
domesticated worm of Burma is capable of very much better use than that to which 
it is now put.” 

M. Rondot gives five generations as peculiar to this insect, no rearing 
taking place between the i6ih January and the 22nd June. The fibre, he 
says, IS about 22*9 thousands of a millimetre in thickness, its tenacity 6*56 
grammes, and its elasticity 17 per cent. 

IL Bembyx creesi, Hutton. {Con/, with pp. 2, 23s.) 

^txtko-^Nhtri or Madrassit The Rainy and Hot Weather BafuH, 

References* — Hutton. Trans, Ento, Soc.. London (j), //., 2/2 

your, Agri,*Hori. Soc.. Ind,. XIV, . S4 ; Iff., {N, S,). t2y iittj t) f .Moorsi 
Proc. Zool, Soc.. Lond, 6H2 i Wardle. Wild Silks of India. $ t 

Stack. Silk in Assam {tSS4) / Clegkorn, Letter dated yth Mareh i888, 
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"Habitat and Description.— Cotes says of this insect that it ** is a small 
multivoltine variety ot the mulberry silkworm ; it is reared chiefly in the [ 
March and rains bands in Bengal, where it is second in importance to the \ 
dest variety. It is also reared in Assam. Like the dest it produces a i 
succession of crops throughout the year, most of which are only reared for j 
seed. Unlike the dest^ however, it thrives best in the hot weather. The j 
cocoons, which are generally yellow, at least externally, are sc^mewhat L 
•larger than dest cocoons, but the fibre has less elasticity and brilliancy. | 
The moth is milky white in colour, the caterpillar is milky white with two | 
black spots on each segment ; it is reared like the dest.oi which it appears I 
to be little more than an artificial variety.” In Hutton^s account of this j 
inseci he gives the further fact that in the hot weather it goes through all i 
its changes from egg to the cocoon in 25 days, but in the colder months it ! 
occupies 35 days. He speaks of it as “the largest of the monthly \ 
worms.” ** j 

Bengal and the North-West Provinces. — Hutton says ; “ This ! 
species is cultivated in several parts of India, and thrives w’ell at Mussoo- | 
rie. It is to be particularly remarked, however, that none of the Chinese j 
species, whether annual or monthly, have hitherto succeeded in the North- i 
West Provinces. Dr. Royle long since remarked that none of the Old j 
Compiny’s Filatures extended higher up the country than about 32® of | 
north latitude, owing to the dry hot weather of the North-Western \ 
climates.” It is wtjrlhy of remark that one of the earliest accounts of this i 
insect is that given by Mr. D, W. H. Speed {Trans. A^^ri.-Bort, Ind., ! 
///., 2o(/<5j6), in winch it is spoken of as the madrasi or china pulu, it j 
W'ould thus seem p(»ssible that the B. sinensis or sina or china insect may i 
be but a degenerate state of the madrasi, and that the two names were in | 
Bengal, sixty years ago, accepted as synonymou*. Speed tells us that the I 
madrasst^'' was introduced into this country. though by whom not ascertained, ! 
about the year 17^0 or 1781 ; but degenerating, by reason of carelessness | 
and improper management of the worms, a fresh supply of eggs was, two or i 
three years after, obtained by a Mr. Frushard ; which, again falling off! 
immediately his direct superintendence was withdrawn, a third supply was ! 
brought by the late Colonel Kyd in 17S8, from Canton ; whi< h, from the ' 
vast increase he effected by personal attention for a considerable time, * 
forms the origin of the present stock of this description of worm,— coct>ons j 
monthly between November and June, if attention be paid ; but more ' 
generally from January to May.*^ Hutton, in his numerous reports on | 
silk cultivation on the Himalaya (Mussoorie), alludes to his success with | 
this insect as also with a cross between it and the* Kashmir form of the : 
true B. mori. In consequence of these experiments he formed the opinion ■ 
^hat the neighbourhood of Mussoorie would ** prove to be a good silk-' 
yielc^g district. He contended that Count Dandolo was in error when I 
he affirmed that thc>iIk-worm was a native of the Southern Provinces of ; 
Chtna and therefore required “ a high temperature to bring it to perfec- i 
tion. It was found, says Hutton, that the silk reared in Sweden was far j 
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f it: tf* wu, J, supcriur;, ine ciimaie oi the lower ranges 

ofcthc Himalaya lying between the Sutlej and the Ganges will probably 
become^he most productive, provided always that proper care and atten- 
tion are bMtowed upon the manalcment of the insects; for even the much 
belaudrf Panjdb, although in my opinion, infinitely better than Bengal 
fo. sdkworm cultivation, is yet far too hot to preserve it long in perfkt 
he^th, OTd with a better system of cultivation than that which is prac- 
iisea m Kashmir, or indeed than any Native cultivators are likely to t^tow, 
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the probabilities are greatly in favour of our hill districts eventually l^ing 
made to * bear the bill * in India, and even to rival the fdr«famed 
Italian produce.” 

It will be found that the failure that has, since Captain Hutton wrote, 
attended the extensive experiments in the Panjdb, bears out his theor>' so 
farjand greater success up to dat'*, in the migration of the enterprise 
* to Derha Dun, would seem also to strongly support his position. 

The Rev. A. Campbell, of the Santal Mission, Chutia Nftgpur, in a 
letter to Mr. N. Q, Mookerji, gives the following information rej^arding 
his experiments with this insect “My madrasis have been spinning 
cocorms for the last eight days, and about half of them arg, now in the 
cocoon. 1 ha\e, 1 think, succeeded very well this time. I had plenty 
gc^ leaves, and the worms were very healthy and vigorous. I send you 
a few cocoons to be examined for pebrhis. I must give you an account 
as to how 1 rear my worms. I have little bamboo trays, about two feet 
souare, in which they are kept. The trays are then placed in a stand, 
j which contains eight trays one above the other. The trays are open, and 
have no protection whatever from flying insects, and are kept in a room, the 
doors of which stand open from morning to night. So if ventilation is w’hat 
plenty of it. I tried to get nets, but did not succeed, 
so I have to change the insects at intervals from one tray to another la 
clean them. But after the first moult it is rare to see a dead insect. 

" My opinion is that they have improved during the time they have bred 
here. There are very few small worms among them, and some excessively 
large. I was surprised to see from your primed report that from 40 to 80- 
fold was regarded as a good crop of cocoons. From my first hitPid I had 
upwards of loo-foId, and from my second nearly 200. This bund will not 
turn out so well, as during the first w^eek 1 was aw'ay from home, and they 
were not taken care of ; but the cocoons are the best I have yet obtained. 
How'ever, no ^yorms died after the first moult.” 

III. Bombyx fortunatus, Hutton, {Con/, with pp. 2, .2.75.) 

Vcm.— or chota polo. The November or Cold Weather Sand, 

References.— Trans. Ent. Soc. London (j), //.. Jour, 

Ag^i.-Hart. Soc. Ind., XJV„ 84 ; {N. .S.), IJI., ; Moore, Proc. 

Zool, Soc. London, tS’67, 6^3; Wardle, Wild Silk of India, 3 : Pondot, 

V Art de ta Soie, L, $12 (r^Ss) ; Mukrrji*s Repo*^t, dated 6th April, 
tS8ti ; Geoghegan, Silk in India, 1$, 16 ; Liotard, Silk in India, Pi. I. 3 * 
Cleghorn, in letters dated ihth Ntrvemhcr gth April, /SS8 and 

12th December, ihSg, also in Agri.^Horti. Soc. Jour. 


Habitat /md Description.-— This insect is by most wTilers accepted as 
more especially peculiar to Bengal. Speed {Trans. Agri.^UorU Soc:, Ind,, 
III., 20) speaks of it as of a small size, but as yielding cocoons five times a 
year, at periods of from 40 to 1 10 days. The long period, he remarks, pro- 
duces the best silk. Commenting on ibis subject Hutton points out that the 
longest period is found to be the November band, and hence he maintains 
that the heat of Bengal is inimical to good sericulture {Jour, Agri.^Hort, 
Soc, Ind,, XL, 22j), 

Ootps gives the following abstract of the main ideas regarding ^he 
dest silkw’orm 


BENGAL. 

1765 


“ Bengal.— This is a small muUivoUine variety of the mulberry silk- worm ; it 
is largely reared in Bengal, where it yields the principal cold-weather crop of 
cocoons. The cocoons are generally golden yellow in colour, and, compared With 
the European annual variety, they are small and of loose consistency. Cleghorn 
observed that the moths are duslcy in colour, the worm being bluisn^whitA wtth<^t 
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distinctive marking ; while Hutton noticed that the variety can be disstinj^ish^ CHOTA^pStO 
from all other varieties by the fact that when near to maturity the caterpillat be* . sji^kWORMS. 
comes of a dull leaden blue colour. | Bengal. 

The following is an abstract of Mookerji’s reiK>rt upon the species j 

'• The rearers prefer a south aspect for the rearing-house, but all rearing-hou^ ; 
do not face the south; they are covered with specially thick thatch, and generally | 

* have but wne small window and a door. The %vinaow is always kept shut at 
night, and during the cold season in the day time also ; the door is always kept | 

%liut at night and in the cold weather all chinks are carelully filled up, the ferment- j 
ing refuse from the trays being often piled up inside the rearing-house to further ■ 
raise the temperature.* In one rearing-house in the cold weather Mookerji found . 
as many as thirty-two trays, each tray containing abi^ut 2,500 worms, besides a man ' 
with his wife and children and a cow. He dc»es not give tire dimensions of the i 
bouse, but Notices that this was rather an exceptional c^se, the rt^aring-house being * 
generally set apart for the worms, though one or twi> men usually sleep in it with • 
the idea of protecting the worms from supernatural influence. I hese men, both by j 
the warmth of their own bodies and by letting in the air when tlie rtKun l»ec(.*mes too | 
hot and by stuffing up the cracks and crannies when it is too cold, for their own com- j 
fort, no doubt, as Ologhorn suggests, unconsciously tend to keep the conditions of | 
the atmosphere suitable for the worms ; they thus furnish an examtde of the practical { 
utility of a custom which is followed on account ol the suikm natural benefits supposed j 
to be derived from it. ! 

'‘The moths emerge (mm their cocoons within eight or ten days after the spin- 5 
ning has been completed. The caterpillais moult four times within a period of about | 

25 days, at the emf of which time they are ready t» spin. \s they gradually grow I 
bigger they are distributed over a larg*tr and larger number of trays. The worms r 
are fed three times a day in the cold weather and four times a day in the hot. The : 
trays are cleaned about once every five days; and as the worms are moved by hand, 
the cleaning is often very imperfect, and by the time it takes place the tray is ; 
covered with a fermenting mass of leaves, excreta and dead worms, upon the top of ; 
which the live worms are feeding, i 

“ When full fed, the worms are removed by hand to cocooning trays, which are > 
fitted with a coiled strip of basket-work, aln^ut two inches broad, along which the i 
cocoons arc spun. The spinning takes about two days to acci>mplish, so that the j 
whole period which elapses between the bringing in of the .semi and the selling of the 
cociKins is about 35 to 40 days. Some seven or eight crops of cocoons could be raised ; 
in the course of the year, if it wcredesiraldc to do so, but, as a matter of fact, rearing j 
is only done in the regular bu*t<is, both because a continuous supply of mulberry leaf 
cannot usually l>e obtained, and because the presence of the silkworm fly, TrycQlyga I 
bombycis (nee p, 6 r beloTu), renders continuous rearing inadvisable.** j 

Many writers, accepting the name dest to mean literally indigenous. ! Efforts 
speak of this insect as a native of India, more especially of Bengal and South j 
India. Hutton does not venture any opinion as to its origin, and Speed : Bast India 
is also silent on this subject, Geoghegan says it was doubtless the first i Company 
domesticated species naturalised in India. He adds that 'Mn Hurripal ! 
the desi worm had in 1819 only just been introduced, and it was then un- j 1766 
kfrown jn the Radnagorc circle. According to Atkinson the desi worm Cmt/fmth pp^ 
had also degenerated. He describes only three forms -the large annual 57, d:?, 

(B. textor), the desi iB, fortunatusi, and the china or madrassL He ctc^ 

classes them in the above order as regards quality of silk. From the * 
history he gives of these insects from 1781 to 1788, Geoghegan points 
out that the third species must be the china not the nistri, ** Under care- 
ful breeding, he says, he obtained good silk from it, but in the hands of 
the Natives, who crossed it with the country breed, it had so degenerated 
IhaB he had tried to persuade them to give it up. But they cluftg to it 
? .-1 

•The n^cssity of keeping up the temperature in the rearing-houses, during the 
cold weather, is sliovvn hy the failure of NlookerjPs attempt to rear wonnii in some 
old barrai^s, without following the usual method of keeping the place warm. 
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for three reasons; (i) it was more rapid in its evolutions; (a)#^ was 
hardier; and (31 it was less squeamish as to its food than the worms of 
country stock.** Cieghorn urges that to produce a pure desi stock of 
silkworms only the most dusky moths should be bred from, and by 
following this principle, he further tells us, he had succeeded in producing 
a dusky coloured worm. This result he regards as one of the most 
valuable advances hitherto attained, against the calamity of the silkworm 
fly — a pest which he views as of far greater moment than pehrine, 
** Microscopic selection,” adds Oleghorn, **to me appears simply a flksh 
advertisement, and I fancy that it has seen its day in Europe, for there is 
no evidence that microscopic selection has succeeded but in the hands of, 
professional breeders of the stocks. There is also evidence that it always 
tails in the hands of the inexperienced, however scientific they may Be. 
There is, in fact, evid nee that the experienced breeder of stocks proouces 
highly successful results without its help. And lastly, and which is of 
very great importance, those breeders who have the capacity for keeping 
up very large stocks continuously and without interruption can alone 
hope to effect much improvement. ” Large stocks, Oleghorn contends, 
cannot, however, be kept up in Bengal owing to the fly-pest. That pest 
has made it compulsory for every breeder, belonging to a certain locality 
(with well defined natural boundaries), to dispose of his entire silkworm 
stocks every four months, or after every third generation, as the only 
means of being able to produce any economical result. After thus keep- 
ing their establishments closed for about two months, during which the 
fly-pest disapp»*ars from their neighbourhood, the breeders are able to 
recommence operations with seed cocoons purchased at a distance. 
Oleghorn speaks of this Bengal system of treating the Jest breed and its 
protection from flv as merely a defensive measure as compared to the 
offensive position that his dusky worm enables the rearers to assume, since 
his worms enjoy practically an immunity from the pest in question. The 
discovery that ( have made, he continues, is that the dark skinned 
w'orm, which in Europe is considered to be peppered with pebrine disease, 
a dusky moth, also in Europe viewed as pebrinized, and its }ustr»>us white 
cocoon, considered in Europe to be the product of a weakly worm, is the 
animal best suited for feeding on the bush mulberry in a hot climate, 
whereas the milk-white worm and milk-white moth, which spins a 5'ellow 
cocoon and feeds on the tree mulberry, appears more suited for Iturope. 
He cites in support of this opinion a pa.ssage from Wallace's Darwin* 
ism, to the effect that in tropical countries it has bc^en obser ved that 
white or pale coloured cattle are much more troubled by flies than are 
those of a black or brown colour, “ 'rhe same law,*' adds Wallace “ even 
extends to insects ; for it is found that silkworms which produce white 
cocoons resist the fungus disease much better than do those jvhich pro- 
duce yellow cocoons. ” {Second Ed., iSSfj p. /7/.) 

This observation regarding dark coloured insects and worms will be 
found to have a peculiar bearing oti Hutton’s opinion regarding the original 
form of Bombyx mori, more especially when it is added that Mr. Nitya 
Qopat Mookerji, while experimenting with certain cocoons furnished by 
Oleghorn, arrived at the opinion that th^ “ were a cross between the 
country breeds and B. mori of Europe. *' There is no doubt, ” continues 
Mr. Mookerji, ” the cocoons are very superior ; not quite so large or^Srm as 
the European cocoons, but very much superior to those ci the d$s( or 
madrassu The stock, however, being diseased, the quality is not at all 
uniform, and a large number was inferior to good desi or madrassi 
cocoons. *' In certain experiments performed by the Rev. A. Oafbpbetf 
in Chutia Nagpur it was found the ded worm did not do.so well as 
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the^madrosst. Mr. Campbell, in fact, arrived at the opinion that they 
wdre weaker and more liable to die than the madrasst. 

Assam and Manipur.— Samples of the Manipur mulberry silk were 
communicated to the Agri.-Horticultural Society of India in 1863 . These 
were*examined and reported on in the Proceedings. They were identified 
as belonging to this race. The system of rearing is extreme:y crude. 
Some years ago the writer (while botanising in Manipur) was, after much 
trouble, permitted to visit one of the chief silk -producing villages He 
Vas not allowed to approach any of the houses nearer than to w^ithin a 
few yards, in case his intrusion should be avenged by the death of the 
entire stock. The apparatus used in reeling was, however, shown to him 
and also the process pursued. There was little of an exceptional charac- 
ter in the*methods of unwinding the silk from what could be seen in 
Bengal. The rearing, however, was remarkably prim ilive. The mulberry j 
was grown as a small jungle bush around the villages, and a good deal | 
of the cocoons were obtained from the open air, the worms being as far j 
as possible protected against their common enemies, insects and birds. To j 
a certain extent also the worms were fed in houses, but these the writer was | 
not shown, but on some of the bushes in open air hundreds of worms were I 
to be seen, I 

IV. Bombyx morii Fabr^ (Conf. with | 

The Temperate Annual Mulberry Silkworm. The Chinese ; 
Domesticated Silkworm now largely reared in Europe. i 

Syu. — Fhal^na MORI, Linn. I 

References.— htudes suf la Maladie des Vrrs o (]S7o) • \ 
Maillot, Leeons sur les V('f& d Soie du Mnrier ; JRondot, IJArt rfr la Soif I 
{j8Ss^7) i Riley, V. S. Dept. Agri. Div. Knt. Bull. AV. Q {1886), ! 
Trans. Apri.-Hori. Soc,, Jnd., Ill,, 5^7 ; Hutton in four., XJV., Sdec- ’ 
tions, 7^^^> ' 
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Habitat and Description.— Of this in?ect Hutton writes that it was 
originally a native of ‘‘the northern mountainous provinces of China, ! 
especially that of Tchekiang; now domesticated in China generally, in i 
Kashmir, AfghAnistiin, Bokhara, Persia, Syria, France, Italy, Spain, ' 

Sweden, Russia,” and, it may be added, in Turkey, Egypt,' Algeria, ' 

America, and Australia. He also remarks that it haci recently been in- 
troduced into Oudh and the Panj^b. It everywhere thrives best, he setys, 
where the temperature is moderate, “ It is the largest and strongest of : 
the domesticated species, and is an annual, which pi'oduces naturally but ; Dark- 
one crop of silk in the year, although in certain temperatures it is possible 
to make it produce a second crop.^' The appearance of dark-coloured or j 
black worms after the first moult is by no means unusual, and this Hutton i ' 
regarded as the type of the original species, ' 

In the Museum Azotes Cotes, remarks regarding this insect: ** It .•Cocoon and 
requires cold for the uniform hatching of its eggs and produces a close- 
grained cocoon containing a large amotint of silk, of a golden yellow ‘ ^775 

or white colour, that can readily be reeled. This silkworm is essentially 
suited to the conditions of a temperate climate, and is not generally I 
^lAivat^ in India, though it has been grown on a small scale i* Dehra ’ 

Dun (North-Western Provinces), -And also in some pans of the PanjAb, ! 

In Dehra Dun (2,300 feet above sea level) the eggs are hatched in Feh- 
ruan^, ang the cocoons are ready by the end of March. The eggs which 
areTetained as seed for the next year’s crop are then sent up to Mussurie 
(7400 ;eet above sea level), where the comparatively low temperature i 
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prevents their hatching out until brought down again to Dehra in th« Feb* 
ruary of the following year.** 
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It is perhaps scarcely necessary to republish here the voluminous cor- 
respondence and discussions that have taken place in India regarding the 
annual silkworms of this country. Suffice it to say that Hutton and other 
early writers clearly established the existence of two forms or species^ 
the true Bombyx mori and B. texton After reviewing the historic facts 
and fancies regarding the origin of silk-culture Hutton says ^ 


! ** This after all is, I think, the most probable and rational account of the matter^ 

[ and hence we appear to gather from these several narratives that at all events the 
I mjrm in the time of Justinian was not cultivated out of China, but was then carried 
westward from the northern provinces of that empire, and it appears that even in the 
I pre^nt day the silks which are exported from that country are broiij^ht down from 

I the interior in bales, and sold at Canton to the British, Dutch, and French merchants. 

1 “ I he particular species thus derived from the northern parts of China, an I to 

j which the distinctive appellation of Bom^X mori has been assigned, is evidently, 
j from the various accounts given of its habits by entomologists and cultivators of silk, 
j an annual worm yielding but one crop. 


I " In his remarks on the rearing of silk-tvorms, Oewhurst clearly shows that his 

! de^iption refers to an annual when he loosely observed that it ‘ //;>* annually ; ' by 
j which, however, he merely ireans that the operation of making silk is only performed 
i once in the year, since he afterwards proceeds to say that after the eggs nave been 
I deposited they are kept in a cool place until the following season. 

I M. Boitard, likewise, describes the same species ; while that it was an annual 

which Kirby & Spence regarded as the true B. mori, is proved beyond a doubt, 

I by their saying, after some remarks upon it * other species as may be inferred from an 

! extract of a letter given in Y OU ng*s Annals of Agriculture, arc known in China, and 

j have been recently introduced into India.* ' We have obtained * says the writer, * a 

monthly silkworm from China, which 1 have reared with my own hands, and in 
j twenty-five days have had the cocoons in my basins, and by the twonty-ninth of 
! thirty-first day a new progeny feeding in my tra>^.* 

“Thisatonceestablishes the fact that the monthly worms were not known in India 
earlier than between thirty and forty years ago; for that they were, at least, not cul- 
tivated there is shown when the writer adds ‘ this makes it a mine to whoever viould 
undertake the cultivation of it.* 


Here then is direct proof that previous to the time here indicated, an annual 
worm and it only was the species under cultivation lioth in India and in Europe, and 
consequently that it is the true Bombyx IQOri, Linn, 

** But now a question arises as to what annual the name applies, since there ar« 
very strong reasons for believing that there are two annual worms, unless (which I 
hardly think will prove to be the case) the one should turn out to be a degenerated 
variety of the other. These are, first, the annual worm, with white cocoon, known 
in Bcn^l as the boro pulo, and is said to be domesticated in China, Bengal, France, 
and Italy ; while the second is theKashmfr, Afghan (and Persian (?) ) worm. 

•‘The first of these appears to be fast disappearing from Bengal, if »ve cat? de- 
pend on Mr. Bashford’s remarks already published in a previous volume of this 
journal, and judging from a list of desiderata received not long since from M. Guerin 
de MenevfHe, I am inclined to think that the species is not much known in France, 
since he says in episiold, * les diyerses especes que je desire sont ; Le Grand cocoon 
Annuel, qui n’est ^lev^ qu une fois par au et qu’ on recolte cn Mars.* 

“ Jt is, however, quite possible that he may have been misled by the flaming Re- 
port entitled ‘-d Synopsis on Bengal Raw Silk,* by M. L* Nerac, and drawn up, it 
is sai^« by order of the East India Company, for the cocoon of the Bengal annual is 
not to be compared in point of sixe to that of the Kashmir worm, and which I strongly 
suspect is the species domesticated in France, and whose cocoons so much astonished 
Mr. Bashford. In the event then of the Bengal annual being little known in 
Europe, the Kashmir species will be entitled to the name of Bombyx tHorif while the 
former will either prove to be a distinct and unnamed species, 01 a degenerated variety 
oi the other. 


S. 1776 


Produets of India. 


If 


Silkworms of lodts« (G- Watt) 

That the Kashmir worm will in all probability prove to be the true Bombjx 
mori need not surprise us if the story of its introduction into Europe be correct, 
since having once been established in kashtnfr from NorthemX-hina it would easuy 
find its way through Afghdnistdn into Persia, and may be the species which the monks 
are sag! previously to have introduced into Constantinople ; for the present, however, 
the question must remain unsolved. 

** The reason why the Bombyx mori is said to be finer in the countries of Europe 
*than in Asia is said to be attributed to the fact of their climates more nearly appro- 
ximating in temperature to that of the natural habitat of the insect, than d^s the 
^fVid climate of the plains of India, and indeed this may be said of all the species now 
domesticated in Bengal where the climate being totally different irom that of pro- 
vinces from whence the worms were originally procured may have a most debili^ting 
and deteriorating effect upon the constitutions of the insects, showing itself in the 
inferior size ^nd quality of the cocoons as compared with those of Europe.’* 

North-West Provinces and the PANJiB. — Reference has already 
been made to the fact that within the past few years the experiments 
which were conducted with the view of introducing the true mulberry 
silkworm into the Panjab have been pronounced a failure, Mr. Uster, 
who, for some years past, has prosecuted the endeavour with great energy 
and perseverance, has had to admit that the result was a complete failure. 
Years ago the subject of the Panj«ib becoming a possible rich field for 
silk culture was prominently brought before the public in a series of 
articles mostly by Mr. Henry Oope. The following may be given as an enu- 
meration of the more important papers which appeared on this subject: — 
Jour, Agru^Horticultural Society of India^ AY., {40*142; 

X.t f A'/., J 94*201 ^(ProceedingSt I S$g)»6s*6s, {Proceedings^ iS6o), 

53*59; XILt 1 29*141 f 286*299; New Series, II f (Proceedings, 1870), 
42*43. Both Oaptain Hollings and Mr. Cope speak of the seed that had 
been introduced into the Panjdb and which was being experimentally 
grown there, as having come from Kashmir, a circumstance which may 
be admitted as justifying the inference that it was B. mori. During the 
time that the Pan j 5 b was being thus strongly upheld as the region which 
would likely prove India’s best silk-producing area. Captain Hutton contri- 
buted most of his papers on Indian silk culture. The chief refrain of 
these was a powerful protest against the continuance of the effort to 
produce silk in Bengal. He contended that both the annual and the 
monthly worms there grown had been obtained from colder countries 
than Bengal, and that, while for a time it might be possible as in the past 
to produce silk, the climatic conditions were inimical to the insect, and that 
consequently, disease and degeneration w’cre the natural results, to guard 
against w'hich involved an unnecessary expense and a constant renewal 
of stock. He pointed out that this fact wvas fully appreciated by the East 
India Company, by their having endeavoured to establish the industry in 
th(;^coldest or most northern portions of the dominions over which they 
then exercised control. He further urged that the time had long since 
transpired when the migration should have taken place to the still colder 
regions which had fallen under British domination. Oaptain Hutton, in fact, 
hdd that while the Panjab, which Mr. Cope so strongly recommended, 
would be preferable to Bengal, that even colder areas might be found 
where the clirnatic extremes l^iw^een summer and winter w ere not so great 
as on the plains of the five rivers. His contention hinged mainly on the 
fact ^hat since Kashmir had pn>duced silk of a quality far superior tp that 
of any oth^ part of India, the effoij should be made to establish the silk 
industry in localities that, in climate and soil, approached as near as 
possible to those of Kashmir. In his opinion Dehra Dun w'ould possibly 
fce^ound far more productive of good results than the Panjdb. From the 
official and other papers wdiich will be found below it will be seen that 
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after the loss of much tirae and money Mr. Lister and others mtaiMsied 
in silk prodiictiot) in Northern India have now practically abandoned their 
experiments in the Panjdb and have even already obtained results in 
Dehra Dun which would appear to confirm the accuracy of paptam 
Hutton’s suegestions which were made fully a garter of a century ago. 
It remains, however, to be seen w'hethcr even Dehra Dun can produce 
silk that miorht compete in the same markets w'ith that of France and 
Italy, it, indeed, seems highly probable that Kashmir (or perhaps ^Iso 
Manipur), of allthe 5 ilk<^roducing areas of India, is likely to ever turh out 
silk of a superior quality. 

Kashmir. — In 1853 Captain Lowther {Jour, Agri*^HorticuUtiral 
Soeiety of India, V IIL, aog) wTole : In a Mussulman village, on my road, I 
found a silk establishment ; the worms were just being hatched (May 20th) 
by wrapping the eggs in a woollen cloth, and putting it in the bosom of a 
man; the young brood are put with a feather on the new shoots of 
mulberry, and these are gradually changed to leaves, with the grow^th of 
the worm, which may be said to attain cocoon ship, or maturity, in two 
months. The species struck me as being unusually large, and the silk of 
extra fine qualit)% Certainly no country in the world has greater natural 
resources of silk-growing— fineness of climate, cheapness of labour, abun» 
dance of food, and excellent markets at hand (on the Indus in our terri* 
tones) ; — but none of these under the present regime of unscrupulous exac- 
tion, appear to be of any value to tne growers, wdio are thereby much 
reduced in number; indeed, the * Lion’ himself seems to have* put a strong 
paw' ’ on the whole concern, together w^ith everything else of any value.*' 

In the passage quoted above from Hutton’s on the Silkworms of 
India, it will be seen that he regards the annual insect found In Kashmir 
as the true Bombyx mori ; indeed, that insect is in India often designated 
the Kashmir or Bokhara worm. 
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V. Bombyx ^nensis, Hutton. (Conf, with pp. 2, 23^.) 

Vein .— China or Chota Pdt, 

Hutton, Ent, Soc. London { 3 ), //., J/J, { 1 /^ 64 ) / *Iour, Agri.m 
Hart, Soc., Ind,, XIV*, 75, 8 s ; IIL, N. S., t 28 ( 187 i) ; Moore, in WarlUe's 
Wild Silks of India, 3 . 

Habitat and Description.— Cotes says of this insect that it is a small mul* 
tivoltine mulberry silkworm, which produces cocoons inferior to those of the 
des% or madrasi, and that, accordingly, its cultivation in Bengal has been 
almo.st entirely abandon^. He also suggests that B. mendianalis (de« 
scribed by Wood-Mason in the Indian Museum Report for i8B6) may be 
this insect. The samples so named by Wood-Mason were obtained from 
the Cuddapah and Coimbatore districts of Madras. Hutton {Jour. Agri.* 
Hori. Soc*f l.c.) gives the following account of chota pdtx — “This is 
known as the sina of Bengal, but, like the others, it originally came from 
China ; it is very prolific, and even at Mussoorie goes on yielding crop 
after crop, up to the middle of December, The cocoons vary in colour, 
some being white and others yellow, while others even have a beautiful 
faint, greenish hue. There is a peculiarity about these also which may 
enable the tyro to distinguish them from any of the others ; while all the 
other species hatch slowly during the morning, from six to twelve o’clock, 
the Vna worms come forth all in a batch, or continue hatching all day and 
all night.” *• 

Hutton informs us that a Japanese insect, he had bred, had much the 
appearance of this silkworm, but that with its passage through the various 
phases of its life, it manifested at the same time certain traits of Bomt^ 
mori. He thardfore thought that it was a hybrid between these two insects, 
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wemVeady to spin, this could only have occurred to an unpractised eyc,si^e there is 
^ways a semi-transparent yellowish waxy hue about a mature worm that is quite un« 
tnistal^ble to an experienced eye, ^ ... 

“ According to Mr. 0 . Blechy nden and Mr. Bashford, this speaes is the 
one thlt in Bengal is recognised as ‘ The Italian stock;' in which case it would ap* 
pear to be identical with that which in France is termed ‘ 7'Ac •atnormt' 

though if such be the case, how are we to account fot its only undergoing three moults 
*in France and Italy, while in India it invariably hasfour^ like all the others ? I incline 
strongly to the belief that this alle^d peculiarity ts altogether fabulous, 

** In Bengal, according to Mr. O. BfdChynden and others, the worm is also 
sometimes dark-coloured like those of B. morit thus showing clearly that ft is not in 
its original healthy state ; the worms attain lengths varying from 2 to 2^ inches, as is 
the case also at Mussooric. 

•* As regards the colour of the silk, nothing could more strongly support my view 
that white is a sign of weakness and degeneracy. In Italy, we are informed, there 
are generally nine w'hite cocoons in every ten, — but when cultivated in France bright 1 
golden yellow is the predominant colour ; this is undoubtedlv an effect of climate, ! 
showing that the warmth of Italy is less adapted to the health ol the insect than the 
cooler tempcratuic of France, which in some diblricts is nearly the same as that of , 
Mussooric, where precisely simitar results have been observed. 1 he eggs of this 
species, hatched in March 1864, from the deposit of May i8f)3, gave seventy-eight 
black to 'thirty-one white wot ms, in a liatch of 109, wheieas in eggs produced 
from Bengal produced white worms without a single exception. The cocoons spun 
in 1863 by the Bengal worms were all white, with the exception of about hall a dozen, 
whereas in 1864 there was not one white cocoon, alt being of a bright golden yellow. 
In China, as in Bengal, the usual colour is white, with an exceptional spr inkling c>f 
yellow cocoons. Here wc have the effect of climate distinctly maiked, and showing 
that while a high temperature produces both white worms and white silk, a temperate 
climate, by imparting strength, produces dark worms and >oIlow cocoons. 

“The worm which m France gives pnrmanently a white cocoon, and which was 
imported from China into the * arrondh}i,ement (T Alois,* would appear to be distinct 
both trom B. textor and the other two varieties; so that if No. i, or the Milanese 
worm, be our Borapulu as 1 suspect is the case, and Nos. 2 and 4 are true B. moriy j 
then No. 3, with the permanent white silk, is in all probability a distinct species.^’ 
Bengal. — 'I he above passage, taken from Hutton’s Rer>ision ond 
Restoration of the Silkworm incidentally alludts to the Bengal bora palv i 
in.scct, and Speed fixes the date of its introduction. Oeoghegan says 
that this insect once predominated in the Cos.simbnzar Circle, where it , 
jielded the greater part of the March crop of silk, but was found also in 
Hurtpal, Jungyporc, Radnagore, and Sonamiiki. The Jungypore Re- 
sident complained, however, that in 1819 the cultivation of this insect had 
become extremely precarious and uncertain,’’ and he attributed this to 
** degeneracy in the stock.” 

Assam.— Mr. Stack furnishes the following account of this insect as 
met with in Assam : — 

The worm is a Bombyz, akin to the silkworm of Europe, Under this 
name are jncluded two distinct species, — the univolttne Bombyic textOr, called bar 
polu, or large worm, and the muUivoltine horu polity or small worm, of W'hich the 
scientific name is Bombyx Cratsi. Both kinds arc reared indoors, on the leaves o( 
the mulberry Monis tndica, called nw«i in Upper and mt'shkuri in Lowet Assam. 

"The peculiarity of the bor (olu, or large pdt silkw^orm. is that the period of 
batching lasts ten months. 'I o this circuinstanct* it owes its name o! lehemia or slow. 
During this time the eggs are kept in a piece of cloth deposited in a wicket b^ket 
(fahd), which is caretitlly placed out of the reach of rats and insects. The cultivators 
look fot the apfiearance of the young worms about the time of the festival of the first 
day of Maghf that is, towards the middle of January, when the mulberry is nuttinir 
foith green shoots. ^ 

Process^ of ;?rmf •* The worms are fed at first on young mull>errv' 
leaves cut into pieces and shred over them. They change their skin four times. 
After the second moulting, they are aide to feed on entire leaves. A hundred worms 
in thi# stage will eat about one seer of leaves in a day. The tending of the worms 
iisuallv devolves upon the women and infirm members of the family. The life ot the 
worm laststhirty to forty days, of which ten or twelve days elapse between the fiaal 
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moulting and maturity. The mature worms are removed to a basket dtvidM into 
compartments each allotted to two or three worms* Here the cocoons are spun. 

^ The cocoon is completed in about six days. Those selected for brmmg are 
placed on a sieve. The moths emerge in about a fortnight (the time is also stam as 
ten to twenty days, according to the heat of the weatlier), and remain in ps^rs on the 
sieve for three days, when the females arc taken away and placed on a cloth suspend- 
ed in some quiet corner, where they deposit their eggSj and die a day or two later, 

'•About seven per cent, of the cocoons are reserved for breeding. Their pficc 
for this purpose runs as high as one rupee per hundred/’ ^ 

Meih&cL of Reeling*'-^*' t he cocootis intended for use are placed fn the 
son, to destroy the life of the chrysalis. This having been effected, a score of coooons 
are thrown into a pot of scalding water, and stirred with a splinter of bamlK>o; the 
fibres attack themselves to the bamboo, and a thread is thus carried to the reel anti 
reeled off. Sometime the bamboo fails to pick up the filaments, and a twig of the 
vnakudi creeper with the leaves on has to be employed. 

“ The cocoon is of a bright yellow colour, but the silk, when boiled in potash 
water, becomes perfectly white. About 320 cocoons yield a tola of thread, hence 
25,000 to 30,000 will yield a seer. 

•• From the breeding cocoons after the escape of the moth, and also from the 
refuse of reeled cocoons, a coarser thread, called Idt^ is made by spinning. One 
thousand such cocoons weigh about 4^ fo/as, and yield a thread about one quarter 
as valuable as the same wei^t of reeled yarn. 

•‘The pdt silk is a much rarer and more valuable article than either eri or muga. 
The thread sells for R16 to R24 per seer, and the cloth for k3 to K4 per square yard. 
Like the meeankuri variety of the pdt silk is rattier an article of luxury than 

of ordinary trade. If a piece is wanted, it usually has to be made to order. Nothing 
like a rnarket for pdt thread or cloth can be said to exi.st. The breeding of the worms 
is restricted by custom to the jugi caste, who used to supply the requirements of the 
Ahoin kings and their court, and the industry is hardly known out of the district of 
Sibsagar, the ancient centre of Ahoin rule. Fhe Jugis still make a profound mystery 
of the business, refusing to let a stranger see the worms, and answering enouiries in 
a manner calculated to odslead. I hey say, for instance, that the. worm takes nine 
months to spin its cocoon. There can be little doubt that the prwluction ol pdt silk 
has greatly declined since the annexation of Assam, nor is there any prosfiect of its 
revival. Writing to the Government of India in 1877, Ootonel Keatinge oti- 
served that the;question of extending the pdt silk industry need not be seriously 
discussed,” 

North-West Provinces & OunH* — In the passage quoted above 
Hutton incidentally alludes to Dr. Bonavia’s experiments in Oudh, with 
this insect. In a later publication he returns to the subject of these prov- 
inces in relation to Bombjx textor. “ This species,” he writes, “ is culti- 
vated sparingly in several parts of India, but its constitution is thoroughly 
w'orn out, and it ought to be sent to the hill climate. At Mussuric it 
thrives well, and although like B. raori, an annual everywhere else, here 
it yields a second or autumnal crop also. It was originally brought from 
China, near Nankin, in north latitude 32% but is fast fading away from 
Bengal. It is cultivated in France and Italy and in China, as well as in 
Bengal, and in these countrie.s generally produces a pure white silk ; in Italy 
there are more white that yellow cocoons, but in France more yellow than 
white ; this is dependent upon climate, as is well shewn at Mussoorie, w*hcre 
worms introduced from Bengal produce whtfe cocoons for the first crop, 
but almost all yellow in the second crop. The worm being northern is 
impatient of heat and suffers accordingly in constitution, the silk in con- 
sequence becoming white, which, as I have elsewhere pointed out, is 
generally a sign of loss of constitution, ,not only among silkworms, but 
among animals still higher in the scale of nature ; the natural colour of the 
worm of Bombjrx mori is nearly black-brindle, whereas the worrhs under 
domestication are of a sickly creamy white. So, then, the climate of France 
being more temperate than that of Italy, produces more yellow than white 
cocoons. The species is often termed the Milanese or Uahan stock, and 
iri Bengal is known as the harra paLu^ because its cocoon is larg^ than 
those of the so-called desi worms or polyvoltines/* • 
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CULTIVATION OR REARING OF MULBERRY SILK- ^ 
WORMS IN INDIA. 

In drawing up the present article on the Silk and Silkworms of 
the author has deemed it the preferable course to devote the space which 
could be allotted to the subject, more especially to certain headings in pre- 
ference to others. This article does not, therefore, profess to be a complete 
•monograph. Methods of Cultivation or Rearing, as also the Systems of 
Rfeling the Cocoons, were thought lobe almost sufficiently dealt with by 
the remark that in both these sections of the subject the information avail- 
able might be summed up in a very few %OTds, namely, that it denoted 
differences from the methods or systems pursued in Europe only in being 
crude, careless, and wasteful. The informati<m available regarding the 
various Breeds or Races of Mulberry worms having now been reviewed, 
in which will be found particulars of the regions in India where these 
occur, it ne^ only here be remarked that separate sections will be found 
below on special subjects such as the Wild or Sbmi-oombsticatbd In- 
sgCTS ; the Disease and Pests; the Species or Varieties, of the Mul- 
berrv Plant grown for feeding the worms; and the Indian Trade in Silk, 
both Internal and External. It remains, therefore, to give in this place a 
few brief notes regarding the sericulture of the Provinces of India ; but before 
doing so it may be as well to give the main Indian historic facts regarding 
Silk. 

HISTORY OF SERICULTURE IN INDIA. 

So much has been written on'this subject, without any satisfactory con- 
clusion having been arrived at, that the subject might be dismissed with the 
remark that no practical good can be attained by joining issue with either 
the one school of thinkers or the other. Hutton, than whom no modern wTiter 
can be cited who has as yet devoted an equal amount of careful study 
to the numerous questions connected with India Silk, was of opinion that 
all the domesticated forms of the mulberry -feeding insects came to India 
from China. He even went further and affirmed that they originated in 
the northern colder tracts of that vast country and were, therefore, purely 
exotics in the tropical districts of Bengal, where the industry had for some 
time taken root, 'I'hat in consequence they were constantly liable to 
degeneration and disease, so much so that instead of advocating the neces- 
sity of periodic renewal of stock he urged that the only solution of the 
Indian Silk difficulty was for the industry to migrate into more northern 
and colder tracts. How far that idea has succeeded the reader will be 
able to judge for himself through the extensive republication here given of 
the reports on the Panjdb and North-West experiments. 

On the other hand Mr. N. Q. Mookerji holds that all the domesti- 
c^vt^d mulberry insects originated somewhere on the slopes of the Hima- 
laya. fhdeed, he fixes the home of the silk moths (Bomeycu>4s) as cen- 
treing around a limited tract on the skirts of Mount Everest. Becoming 
diffused to “ the sunnier regions of the north and south,*’ the diversifi- 
cations of form became “ entrapped as slaves to the Turanians and the 
Aryans.” Poetic and happy though Mr. Mookerjl’s theory is, and possessed 
of many points that can be linked on to certain historic facts, it cannot be 
said that he has done more than advance a hypothesis w*hich possesses 
somg elements of probability. Long^ ago one or two writers went^o far 
as to advocate that India was theV^rtVa regio of classic Rome.* The 
agency of man in the causation and diffusion of certain forms of life is 
doubtless great, but it does not follow as a necessity that he ne^ have 

W — — 

wth the remarks imder “ Sheep and Goats’* more especially the Silingia 
Sheep, PW;. k/., PL //., p. S7S> 
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carried to remote sections of the tribal area the genera or species of moths 
which, out of a long list of useless forms, came to be selected for human 
purposes. Long before necessity arose for the utilisation of silk»the useful 
genera or species might have been diffused to remote corners of thjji theore- 
tical home of the series and only matured, so to speak, their useful pro- 
perties in the countries of their adoption. Thus even after having accept-* 
ed one of Mr. Mookerjfs strongest points, vie,, that India possesses^ a 
very complete and extensive series of forms of the Saturwidjb pnd 
Bombtcid.£, it does not follow that the typical genus of the latter tribe 
need be a native of India, still less that its domestication was Brst accom* 
plished anywhere on the Himalaya or in Hindustan. « 

Perhaps a more trustworthy method of treatment, of this perplexing 
subject would be to follow up the indications of truly wild states of the 
species of Moms [the foc^ of the most interesting silk moths, such as 
the species of Bombyx (the true silkworms)]. The writer is aware 
that modern botanists have come to regard certain forms of Moms 
as truly wild in India. Personally, he is disposed to refer all these forms 
to one species, and to view some of its varieties as manifesting a greater 
degree of acclimatisation than others; in other words, to regard all the 
forms as constituting an introduced and highly variable species. Whether 
that view be correct or not the main point at issue may be bnt‘fly stated. 
Can it be said that any form of Moms is indigenous to the Bengal silk 
districts ? No. There is of course a vast difference betiseen the popular 
word " wild ” and the more accurate synonym “indigenous** The yel- 
low Mexican poppy (Argemoue raexicaua) is sufficiently plentiful in the 
hotter parts of India, from the mouths of the Ganges and Indus up 
the slopes of the Himalaya to 5,000 or 6,000 feet, as to deserve the popular 
designation of being wild. It is, however, not indigenous to India. 'I his 
illustration is perhaps needless, but it the species of Morns are not truly in. 
digenous in India or rather to the silk districts of India, the whole argument 
about the Bombyx moths being so, goes to the wall. The writer has cer- 
tainly never seen jungles or forests in India, far from human d>\ el lings, that 
possessed here and there a trace of Moms, still less forests that mainly con- 
sisted of mulberry bushes. The plant springs up naturally in the scrubby 
jungles around human dwellings, but it is met with chiefly on roadsides 
or around the margins of fields. The fruit is greedily eaten by birds and 
many wild animals. Had it been indigenous, or did it even take freely 
to India, the mulberry might have been expected ffrom a wide dis- 
tribution of its seeds through the agency of birds), to be plentiful in 
the forests ; can this be said to be the case ? Then, again, the fact that 
none of the so-called wild forms can with certainty be pronounced as well 
marked and characteristic or exclusively Indian types, we obtain a 
negative indication that favours the improbability of any of . them be- 
ing Indian plants. Added to all this, has any entomologist discovered 
the ancestral sute of the Bombyx mori group of silkworms in a truly wild 
state in India ? It is very generally admitted that the annual and poly- 
vokine conditions of that insect, met with in India and China, are all forms 
of one species, which have been brought into existence through man’s 
agency and the conditions of the country in which they have for cen- 
turies been reared. The occurrence of a truly wild species of Bomt^ in a 
counlry possessed of an unmistakably indigenous species of Momt, might 
be accepted as affording the best claim to being the original binh-place 
of sericulture. So far as the writer can discover these conditions stand a 
better chance of being csUblished for China than for India. But wp have 
another line of evidence which must be viewed as important, e/a., modern 
direct historic records. The experiments conducted hvthe ^st India 
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Company leave no room for doubt that the early European pioneers intro- 
duce many of the common silkworms now met with in Bengal. *1 he re- 
marks, in the Proceedings of the Company, regarding these introduced 
insects narrow very much the list of possible indigenous species. 

But the main argument raised by writers on this subject may be said 
to localise the area of contention. The idea as to whether some part of 
4ndia was the original home of the mulberry moths is less important than 
the point urged bv Hutton, namely, that the insect is an exotic in 
Be’ngal. In the writer’s opinion the earliest records of Bengal silk very 
probably denote the tasar worm not the mulberry, it is from this point 
of view, therefore, of little moment whether w^e regard the people spoken 
of in the Mahabharata as the “ Chinas as having been inhabitant's of 
a portion df the Himdlaya or of the China of modern writers. The 
silken goodie and silk which they brought to Yudhisthira were not pro- 
duced in Hindustan. We have, in fact, to pass over the chief classic 
period of this country before we obtain any posuive evidence of the culti- 
vation of silk on the plains of India. As in Hebrew so in Sanskrit, the 
greatest possible confusion exists as to the early names and synonyms 
that should be viewed as denoting silk. Reference to this subject will be 
found in connection with the chief commercial fibres of India such as 
Hemp (Cannabis), Jute (Corchonial, Sunn-hemp (CrotaUuia^, Cotton 
(Gossypium), Wool (Shbep & Goats), etc.. The reader will find, from 
the information given in connection w ith these fil>res, that the greatest diffi- 
culty prevails in fixing comparatively the dale at w hich a specific significa- 
tion was given to such names as Urna, Pat or Pafta, Ksnauma, and the 
like. In the w'riter’s opinion all the undoubted references to mulberry silk, 
in early Hindu literature, speak of it as an imported article, and it is not, 
until comparatively modem times, that we have direct indications of silk 
culture in India. This view is not, however, held by Mr. Mookerji, and 
since he reviews some of the opinions that have been published on this sub- 
ject, the present chapter may fitly be concluded by the follow^ing passage 
from one of Mr. MookerjTs re|>orts, the remark only being added that 
the author of this paper does not of course commit himself to the accuracy 
of Mr. Mookerji’s review ; — 

The ancient litcratuic of the Hindus and the Sanskrit lanj;\iage afford vain- 
aVdo historical arguments in support of our thesis. China is not mentioned in the 
oldest Sanskrit woiks, althoujjli silk is taken for granted as the proper aTticle of 
wear for ceremonial purposes. In the chivalrous age that followed the patriarchal, 
warlike connection with China is mentioned, but even this China was probably in the 
Himitlayas. In the dramatic and mythological age (which, according to the best 
authonties, must be placed subsequent to the Christian era), China silk is mentioned 
as an imported article or of commerce [r./. Cfiinatigskukamibaket nrniya ma>ta»fr 
(fratibata&ya^'-ySakuntald of Kaliddsha\^ But it was indigenous fabrics alone, such 
as^re used in the oUl Vedic days, that could be used in these later days, and in 
fact, eved in the nH>dern Hindu society, for ceremonial purposes, the Hindus, from 
very ancient times* have regarded all foreigners and foreign articles as impure. Not 
only was there an indigenous silk fabric, put there was also an indigenous art of 
bleaching, and an indigenous art of embroidery, unliorrowed from foreign sources, 
Stik dress has been always used among the Hindus for the most ancient of all 
religious ceremonies, wa., that of marriage IKshoume basane hasd^d bdgttdh* 
dhaydtdne,’^ Vedas}, The ancient method of bleaching silk had come to be looked 
upon, even in the days of Manu the coiHfter of Hindulawa, as so venerable that it 
had already been associated with a vile superstition that lingers to our days. 
* Komeydbikayo rushiah * (silk and shawl are to be purified with liquid excrements 
of animals apd water) was no doubt meant by Manu as a ceremonious method of 
puriBcation by sprinkling, against ceremonious defilement, but it points to those d&ys 
when the method of bleaching, which is employed even in modern Europe was 
emploved in Old India. 

^ ** NOW, if our contention that the old Aryan Hindus obtained their knowledge of 
silk in their land of adoption independently of the Turanian Chinese, who obtained 
their krH)wledge in the ultra-Him^layan regions, and that the Semetks also probably 
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received their knowledg-e independently of either of the other two r^ces in the 
western Himalayan regfions, there would be no common word for silk in these Ian* 
gnag^es, and the facts bear out this supposition. The Sanskrit synonyms for silk are 
very numerous. They arc KoucBya PaMa^ Patta^pattaja (Mohabharata 2, 51, a6), 
Krtmaa, Krintija Suira, Kitatantu, Kiiasuira^ Kitaj BardarUt UrnatlksHoumaf 
Dikula and DugAla. The word lor silkworm in Sanskrit is Pundarika, and the 

R resent Hindu caste of silkworm rearers are called Pundarikakshas or Pundas, 
fone of these words can be traced in the Sanskrit sigfnification to the common Aryan 
source* The word Koca is a generic name for shell or any swelling, and is no dpubt 
allied to cocoon. But it is a mere accident that led the French ana the English and 
the Indians to adopt the same idea of swelling or shell to denote cocoon* The 
Italians use a different word, BobooIu evidently derived from Latin Boras, box, to 
signify cocoon. Nor would Grimm’s Law allow us to trace any connection between 
the Sanskrit word Patta and the Italian word Botmoli, or the Ang)o«Saxon word 
Botsian (^swelling). But of all these words Vrna appears to be^he oldest (Rig 
Veda V. 53, 9; IV., 22, 2 ; X, 75, 8), and this has not even an apoacent conncctum 
with any Aryan word for silk, cocoon, or silkworm. Much less is tnere any connec* 
tion betwesen any of these Sanskrit words and the Chinese word Tsau («acocoon) or 
Tsi {a*silkworm) to which most of the later words for silk in other languages can be 
traced. All the European countries evidently derived their knowledge of silk latterly 
from the Chinese or perhaps the Mongols. 'I he Mongol, Sirkek, the Corean, Sir, 
the Greek, Sijp, the Latin Sericum, the German, Seiden, the French, Soie, the 
Russian, Sheolk^ the Anglo-Saxon, Sealcy the Icelandic, Silke, the Barman, Tsa, 
have all an apparent family likeness, and they point to one common source for silk 
in the countries concerns, via., China or Mong<»lia. The Assamese word Pat 
meaning cocoons, and the Tamil word Paf/w meaning silk, arc also apparently 
derived from the Sanskrit Patta, to which the word Pat, used in the silk districts of 
Bengal as equivalent both to silk and cocoon, is also related. In the language of 
Kashmir, Pat means silk, and Krimkas means silkworm-rearer, both words being 
apparently Sanskrit in origin. The Assamese and the Tamils, though they ethnolo* 
gically belong to the Cninese race, have no doubt derived their knovyleugc of silk 
from, or along with, their Hindu neighbours, although their easterly neighbours, the 
Burmese, seem to have derived their knowledj^e ot silk from the Chinese. What we 
have said for the Aryan Hindus and the Chinese holds also with reference to the 
Emetics. Although no mention is made of China in the Old Testament, the 
knowledge of silk is taken for granted. The traditions regarding the existence of 
silk and the mulberry tree in countries west of India also go back beyond the 
Christian era. The prejudice in the minds of scholars regarding the universal origin 
of silk from China is so strong that the well known classical name of .silk not occurring 
tn the Hebrew (Proverbs xx-xi., 22 ; and Ezekiel XVI., 10 and 13), a doubt has been 
entertained solely on this philological reason whether the Hebrew Me$hi and 
Demeshek (Amr>s iiu, 12) and the Arabic refer to silk. But the reference to 

silk in Revelation xviii, 12, tracing the substance to Babylon, and the reference to 
themulberiy in 1 . Macchabees vi., 34, have been allowed by scholarstobe undoubted. 
So strong, indeed, is the prejudice that there must be a philological connection of 
silk with China that Sherikotk of Isaiah xix.,9, has been understood by some scholars 
to mean silk, although from the context it appears clearly that it cannot mean 
silk, and that the authorised translation is correct. Ihe philological difbculty, 
however, would vanish at once if we supposed that as the Aryan Hindus diflKiovered 
the silkworm in the sub-Himalayan regions, as the Chinese and other Turanians dis- 
covered it^ in the ultra-Hi miilayan regions, so did the Semetics disciArer it m the 
western Himalayan regions beyond Kashmir ; and the name of silk ought to be, and 
is, quite different in these languages, and it is therefore also that there is no refer- 
ence to China, either historical or philological in this connection, in the oldest records 
we have of silk. Under such a supposition we can easily understand why the 
Hebrew words Meshi and Demeshek, the Arabic words Dimakso and Kus, aodlthe 
Persian words Ahresham and Reskam, though related to one another. Have no affini- 
ty whatever with the Chinese or the Indian words for .silk. These differences in fact 
in the three classes of languages is an argument in support of our contention that the 
Hifffilayan regions were the original home of the silkworm. None of the refe»«nces to 
silk in tne classical literature of the west referring it to China, are q^ler than those 
we have mentioned already, and they do not therefore affect our argument cither 
way. We are, in fact, inclined to believe that the silkworm was known in India and in 
the land of Ua, which was somewhere in the north of Arabia, b«fofl[‘e the time of 
Moses, and that the reference to the moth that ** buildeth his house y (Job, xxvii., 18) 
in the most ancient of the Old Testament books, via., that of Job, is noj to a clothes*' 
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destroying TinM, as is usually supposed, but to a cocoon-forming Bombyjl. The HISTORY. 
Vedas, though claimed by Hindus to becoeval with creation, is easily allow^ bv 
European scnolars to be at least as old as 500 (B.C.). H any ^lianca is to be placed 
on natiive Cb’incse dates, the invention ol the the fixture mouhnage 

Hss'ige, and a great many other things ascribed to the Empress Siiingchi must be 
fixed in that country about 2700 (B*C.). To the Emperor Fo-hi, the first Chinese 
• Emperor, the husband of Siiingchi, is ascribed the invention of numbers, music, &c. ^ 

But modern historians regard all the Chinese stories dating earlier than the third 
cdhtury(B.C.) as chiefly fabulous. ThcEmperorOhi-Hoangti, whobuiltthe great 
wall, also burnt nearly the whole of the classical literature of the Chinese, and the « 
old histories were subsequently re-written from memory. The existence of silk in 
China before the third century (B.C.) is undoubted, but beyond this we are not war- 
ranted to go^uch further, although from the fables extant this much can be gathered 
that the Emperors and the Nobles of China have always taken a prominent interest 
in sericulture j and that China stands at this time at the forefront in the trade both 
in soft silk and in iusser is to be attributed chiefly to this and not to any natural j 
superiority China has ever enjoyed above other countries. I he notion that silkworms i 
spread originally from China is in fact due chiefly to the fact that Europe received j 
tnem directly from China about the sixth century of our era, when, according to ; 
PrOCOpino* the Emperor Justinianinduced certain Persian monks to revisit China | 
and bring back with them eggs of the superior classes of silkworms. The commer- i 
cial spresm of sericulture in Europe date.s from this epoch. It is in fact an exception i 
to the rule of the gradual spread of silk industry in other countries from one common \ 
focus. The most ancient Greek and Roman traditions extant, regarding silk,have indeed 1 
no reference to China. Pliny (who lived in the beginningof the Christian era) men- i 
tions the Seris (probably the modern Chinese), but it is notin connection with stlk, but j 
with wool,that he mentions them. The same Pliny, however, mentions the produce i 
of the Assyrian silkworm, and also relates the tradition of southern Europe of the native | 
discovery of the silkworm, and the art of weaving silk. Pamphtlo, the daughter of 
Plotes, according to Pliny (who followed Aristotle’s account), first discovered the 
art of spinning cocoons and weaving silk in the island of Cos. The celebrated cann- 
iest of European classics must therefore have been silk.’* 

The reader who desires further particulars of the historic facts that 
bear on the slik question should consult the chapter on Tr.^de, pp. 

182—196, and of special w'orks the following: — Dr. Royle’s Productive 
Resources of India \ Sir George Birdwood's Indian Arts; The Very 
Rev. Dr. D. Rock’s 7 'cxtile Fabrics; The EncycU^pmiia Britannica \ 

Milburn’s Oriental Commc. ee; lire’s Dictionary of Arts, Manufactures^ 
tS^r. J Balfour’s Cycloposdia of India ; The Indian Art Journal, fslc,, 

1 .— BENGAL. BENGAL 

Among the works of special interest on the subject of Bengal silk the 1796 
following may be mentioned: Qeoghegan’s Silk in /Wm (Ed. 1880) ; 

Louts’ Present State and Future Prospects nf Sericulture in Bengal 
(1^82); Liotard’s Memorandum on 1 « ( 1 883) ; the Annual 
Reports of the River borne Traffic of the Loveer Provinces and Inland 
T rade of Calcutta ; and the reports which have from time to time 
appeared in connection with the investigations presently being con- 
ducted by Mr. N. Q, Mookerji. The annual official publication on the 
trade of Bengal (above cited) contains from year to vear a review of the 
various district reports on the subject of sericulture, and the remarks there 
given are often extremely valuable as manifesting the opinions of district 
Olivers on the prospects of the enterprise. The pessimist view, taken by 
Mn Louis and other writers whose opinions carried alarm some eTght or 
ten year? ago into the hearts of all persons interested in Bengal silk, 
might be dismissed with the remark that the decline which they saw, and 
pro(pS8 to%till see, was, and is, far less real than imaginary. That a decline 
has taken place, in certain features of the trade, there can be no doubt, 
but in some directions it has greatly expanded. Mr. Louis says i |t is 

s. 1796 



Dictionary of the Econonik 


SitK: i 

Mu lberry. ! 

ClILTIVATIONj 

in 

Bengal. 

Disturbing 
elements 
In the Silk 
Trade. 

1797 



I 


Be-exports, 
foreign silk. 

1798 



Cultivation or Rearing of 


clear that the production of silk is decreasing at an alarming ratio* and 
if this is the result, as I shall endeavour to show, of a steady deterioration 
in the breed of the Bengal Bombyx: and in the quality of the cocoons, the 
total disappearance of this wealth-producing industry is a question of a 
few years only.’* Mr. Louis then proceeds to state his case in the 
strongest terms possible. He maintains that deterioration of the breed is 
the sole and only cause. It has transpired, however, that another ele- 
ment of disturbance was operating, and which has since manifested itself 
in an irresistible form, namely, a change of fashion in Europe. To meet 
the necessities of the altered trade new machinery rapidly came Into 
existence. A demand arose for wild and waste silks, to be carded and 
spun, instead of reeled. For the new purposes fashion had ^treated, cheap 
inferior silks and cocoons found relatively a more remunerative m»irket, 
than the results of the most patient endeavours to prcxluce, in Bengal, silks 
of a superior nature. The exports of reeled silks accordingly declined, but 
there sprang into existence a compensating export of wild and waste silks, 
and of cocoons, so that if the totals of all raw Indian*produced silks be com* 

K ared, the decline will be found to be serious only in value not in quantity. 

1 r. Lours seems to have overlooked entirely this feature of the modern 
trade. He gave the returns from 1870 to 1878, but disposed of the ques- 
tion of wild and waste silks by the remark that the exports from the whole 
of India may, roughly speakmg, be accepted as the exports from Bengal 
since “other silk manufactures of India, such as kincobs, tussahs, &rc., 
are made from silks grown in other provinces, and are almost entirely 
absorbed for consumption in India.’’ There are several errors involved 
and implied by Mr. Louis in the passage cited, but the most f erious is the 
contrast made between Bengal mulberry silk (in the expression given), 
and the waste and wild silks of India as a whole. His words might, 
indeed, be read as referring to the manufactures from these silks, but if so, 
why contrast them w'ith the decline of the Bengal mulberry raw silk ? But 
would it be correct to say that kincobs (i.e., silk brocades) are not made 
of Bengal mulberry^ silk? Would it be wise to accept ^Uussahs** SiS 
clothes made of the silk of Antheraea paphia ? At the present day tasar 
or kutni doth almost invariably means a fabric woven of silk and cotton, 
the silk not necessarily being tasar in its restricted and correct significa- 
tion, vie,, the fibre of Antheraea paphia (=:A. mylitta). But in addition to 
these misconceptions implied, Mr. Louis’ contention involves a direct error, 
since he gives the returns of the exports of Indian-reared silk plus the re- 
exports of foreign silk, as the exports of Indian silk. The remarks on this 
subject in the section on Trade below should be consulted. It will thus be 
seen that Mr. Louis starts his argument of the decline of the Bengal silk 
trade' from several distinct errors. While the writer is unable to distri- 
bute thefieures given by Mr. Louis into Raw Mulberry Native 'and Euro- 
pean Filature-reeled Silks; Reeled Tasar and other Wild Silks ; Mulberry 
Chasam ; Tasar and other Wild Chasams ; Mulberry Cocoons ; and . 7 'asar 
and other Wild Cocoons, still these were the items that made up the 
totals of raw silk .shown by Mr. Louis, and there can be no doubt that 
the proportion of the waste raw silk in 1870 (the first year of the series 
he deals with) was very probably close on half the total recorded exports. 
Thaauthor would further venture the suggestion that the decline oj reeled 
mulberry silk from India may have affected more seriously ^he Native or 
inferior, than the European or superior filature silks. In other words, 
whether produced by European or Native methods, the stiperior reeled 
silks would appear to have neid very nearly their own, while the inferior 
have given way to the comparatively more remunerative prices offered 
tpr waste and wild silks. Tnis, inde<^, might be regarded as a result that 
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could have been foretold. But while it is probably the correct view, it has 
to be added that opinions differ greatly ; some writers even maintain that 
the European branches of the trade nave felt the change that has taken 
place more seriously than the Native. That a general decline in the 
toreign exports of reeled silk has taken place, the writer does not for a mo- 
ment wish to doubt. He desires only to point out the necessity of carrying 
lio its final issue the investigation of the chief direction of the admitted degree 
o| depreciation. The more inferior European-reeled silks would doubtless 
haVe shared the same fate as the Native article, and it is possible that the 
additional profit obtained for the “ w'aste*’ may, in the case of the Native 
artisans, have encouraged the reeling of more silk, rather than have re- 
tarded its production, the inferior reeled article going into consumption 
in India itsSf, but disappearing from the returns of exports. As opposed 
to this idea we have, however, the all but universal outcry that the chief and 
serious depreciation of India’s Silk trade is the collapse of the demand for 
NMive manufactures, t.e.. Native-made silk piece goods. In Mr. Liotard’s 
memorandum the following facts are given regarding the Bengal silk trade, 
rhe Memorandum, it may be addt*d, was compiled in 1882-83 ! — 

The cultivation of the mulberry and the rearing of the worms are conducted 
by the peasantry themselves by two different classes of people who are under no 
obligation but their own interests. The destination of the cocoons is two-lpld j they 
arc as a rule either sent to small Native filatures where the silk is roughly wound and 
usually consumed in the hand-lcoms of the country or consigned to Madras or to the 
Bombay mills j or they arc brought to the great European factories in Bengal, where, 
after being reeled by steam machinciy, the silk is consigned direct to Europe. The 
chief silk' producing districts are Kajsnahye, Murshedabad, Maldah, Birbhum, and 
Midnapur, with Nuddea, Bankura, Bogra, and Rungpore of less importance. 

** 1. — In Rajshahye Messrs. WatSOn fit Co., of Calcutta, and Messrs. L. 
Payen fit Co., of L3^t)ns, still have large filature^ at Surdah and Klrahja respec- 
tively, with smaller establishments scattered throughout the district. The annual out- 
turn (of raw silk?) is given by Dr. Hunter at about 2,00,000 seers ♦ of raw silk, and 
the area under mulberry at 8o,fK)o acres. The rearing of silkworms is carried on 
by the small cultivators, who formerly used to get their cocoons reeled by Natives for 
the European markets and for the great cities of the North-West ; but at present 
they arc almost entirely in the hands of the above European filatures, ^who ptir- 
chiise the cocoons from them at prices governed the silk markets of Europe. 
V'fforts were recently made to reduce the rates of rent on mulberry lands, as the high 
rates prevailing pressed heavily on the silk trade; the result is not known to me. 

‘Ml. — In the Murshedabad district there are several filatures owned by Eurmreans : 
some by Messrs. L. Payen ficCo., and the others by Messrs. LyafI &. Co. 
"1 he system adopted by the firms is to fix the price of cocoons so as to manufacture silk 
at the market rate prevailing at the commencement of the season. I'hese cocoons 
are bought from brokers generally under a pecuniary advance from the filature : the 
brokers procure them from the'Murshed«*ii>ad and neightrourrng districts, and are 
bound to buy them from the rearers at a still lower price than they have to get from 
the filatures. ‘1 he rearers thus suffer the heaviest loss owing to being compelled to 
sen at affy price or see tbeir cocoons spoilt ; but they arc not, as those of Rajshahye, 
entirely in the hands of the European filatures of the district: a large proportion of 
their cocoons is bought by Native reelcrs and reeled into common silk for export to 
Madras and Bombay, and for the silk called khangru. This latter cispts of silk is 
purchased by Native weavers who manufacture cora cloths in many villages under 
contract and on advances received from wholesale dealers. 

** lU. — Regarding the Maldah district fuller information is available in reports 
submitted by the Collector (Mr. R. Porch) in June 1880 and February 1883 : the 


^ The ^furcs given above ckl not appear to occur in Sir W, W. Hunter’s 
statistical account of Rajshahye, though a long and interesting statement of the silk 
industry of that district is given in Vol. V1U„ 82 — 86. Sir William gives the outturn 
4 Natwe an<f European) at 5*000 maunds, which would be 410,000ft. That figure is 
very probably considerably above what the outturn actually was for the year in which 
the GazetV^cr (187c) was published. Diet, Econ, Prod, 
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chief seat of the industry is in the centre of the district ; the total area under mulberry 
cultivation is about 35 square miles; rents for mulberry lands^ sub-rvo/^i, are so litg'h 
as from R16 to #(25 per oigha^ and press heavily on the industry : the annual outturn 
of cocoons is variously state<l at from 12,000 to 60,000 maunds ; the number of people 
to whom silk ^ives e;n ploy ment either by mulberry culture, worm -rearing:,, aitk-sfjin- 
ninff, or silk- weaving:, or silk with cotton weaving:, is said to be 3oo,f.>oo ; the rearing 
of the worms is done by small cultivators from whom the cocoons are purchased 
under special arrangements by the numerous Native filatures and the two European 
firms established in the district (Messrs. Watson & Co., andlMessrs. L. Payen 
&Co .). At this stage the industry divides itself into two classes: (t) undar' the 
European system of reeling and supervision ; (2) under the Native system of reeling. 
The European part of the industry is stated by the Collector to use variously from*’ 
one-third to one-seventh part of the cocoons reared in the district which are oougl.t 
by them from the rearers and reeled into good silk for the Calcutta and Eurtrpean 
markets : the business is not prospering; in the words of the Collector *it is at best 
a very precarious industry/ The native side of the industry on the contrary is pros- 
pering : * in its agricultural aspects, and as regards thefeasy profits made by the 
natives, the miilberty silk industry must be considered as brisk, prosperous, and 
flourishing.* The greater portion of the cocoons reared in the oistrict is either 
bought by Native manufactures or are reeled by the rearers themselves, who most of 
them have one or two reels : the silk reeled by the natives and call^l kkanf^ru is 
partly bought by silk-piece manufacturers of Bombay*, lienarcs, Delhi, Mirzapur, 
«c., and partly is used in home manufacture for corahs^ masru^ and other kinds of 


1803 


1804 

1805 
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cloth. These cloths are mostly exported to Calcutta, Bombay, Madras, Nagpore, 
Allahabad, Benares, and Delhi (the largest exports being to Calcutta and Bombay), 
and partly worn iri the district. A very large proportion of the cocoons reared in the 
district are reeled into this silk {khanf;ru) in the small Native filatures; it commands 
a uniform rate of between Ri 1 and ki3 per seer of 80 sicca weight, and the price of 
cocoon.s is regulated by the market rate for the native silk. 

** IV. — In Birbhum, silk is now produced in the eastern part of the district only. 
One European factory owned by Lyalt fit Co., says Dr. Hunter, gives employment 
to about 15,000 people, and turns out silk to the val^e of /‘i6o,oc'0 annually, which is 
usually sold in the raw state, and fimls its way to the Calcutta and European markets. 
The number of people employed and the value of the outturn arc probaldy both exag- 
gerated ; at any rate the figures do not r4*present the present condition, for the indus- 
try has declined considerably. There are also numbers of small native filatures whose 
reeled silk is either consumed in the local manufacture of piece goods, or sent to 
Murshedabad and the silk-consuming towns of the North-Western Provinces and the 
Panjab, and to Bombay. But the native reelersand weavers (says the Commissioner 
in a recent letter) are labouring under the disadvantages arising from want of capital 
and the competition of foreign goods. 

** V. — In Midnapur Messrs. WatSOn fit Oo. have four factories, and Natives 
have three ; but the business does not apparently pay as well as it did before, and the 
industry has in this district declined more than elsewhere j the cocoons, too, are more 
inferior than those of the other districts, although some say that they are superior, 

« VI. — In Nuddea the industry is reported by the Commissioner to have become 
almost extinct; there are one European and several small Native filatures, but the 
business is not a very flourishing one. 

“ VII,— In Bankura, cocoons am reared on a very small scale by petty canitalists, 
but the quantity of silk produced is not sufficient for K>cal demand, wnich is mostly 
met from imports from Singbhum. A stuff called kutra {sl texture of cotton and silk) 
is made to some extent. 
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“ Vlll. — Bogra, once famous for its silk, now possesses a lingering industry ; the 
few cocoons now reared are mostly exported to Raishahye to be worked up there ; 
the worm-rearers and mulberry-growers are distrcssc;d. The Rungpore silk industry 
is confined to the south of thw district, whence atwiit 300 cwts. of cocoons and 50 
cwts, of raw silk arc annually exported, 

. ** IX. — In Cuttack, sericulture has been carried out as an experiment since 1877, 
at Government expense, under the supervision of the Executive Engiiicer of the 


• The constant reference to Bombay as a market to which Bengal silk was con- 
signed is interesting. {Conf, tvith p. $z,) It will be seen in the chapter on Internal 
Trade lielow (/>/», 205, 2 ogy 2 io-i 3 ) that no such trade now exists— Bombay 'is supplied 
mainly by China. — Ei., Diet, Econ, Prod, 
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Mahamtdi division, and the result after four years* trial is shown in the following 
table 


CULTIVATION 

in 

Bengal. 


Amount expended. 

Quantity of outturn. 

Value of 
outturn. 

Number of mulberry 
trees planted. 

vjovernment outlay, m- 

Silk . 



Sr. Ch. 

. 6 15 

U a. p, 
318 11 6 

2,376 in 1877-78 

cladiog Superintendent's 

Chussum 

.20 14 

2,667 „ » 878-79 

charge for two years. 

Cocoons 

. t 0 


*> ib79-So 

K3,o6si. 

— nr -"' -- 



Total . 

16,016 


“ It is not known whether further prosecution of the trial has been abandoned | 
or not. { 


“ Different opinions have been advanred to account for the dec line in the silk in- ; 
dustry of Bengal, '1 he extensive importation from Japan and China to Kurope since i 
the opening of the Suez Canal,- the larger yield of recent seasons in Italy and j 
France, helped by r(*gular supplies of silk-worm eggs from Japan, — the indifferent j 
quality of the Bengal silk in that it wants strength and elasticity, — and the probable 
fact that the detnand lor silk goods has not kept pace proportionately with the in- j 
creased supply thrown upon the market, — have all been brought forward as so many j 
causes of the stagnation and gradual decline of the Bengal .silk industry ; and per- j 
haps there is some truth in each and all of these opinions. I 

“ But there seems to be evidence to lead to the i>clief that of the European and j 
Native sections of the industry, it is the European * that has suffered the more se- 
riously. In regard to the Maldah district, for instance, this has already been shown j 
to be the. case in the preceding paragraphs. In other districts it is more or Jess the j 
same (except in Hafshahye, where the Native is entirely in the hands of the European i 
section); and the European section complains of the ol)stinacy with which the Native j 
workers in silk demand high prices in the face of the active competition with Bengal j 
silk which has set in from Europe, China, and japan. The Native section, however, 
does not seem ready to Ipwcr its prices or accept any radical change of custom. 1‘he 
Bengal worm suits its circumstances ; it eats little comparatively and thrives on the ! 
immature or shrub mulberry leaf which is renewed at every cutting ; it is considered j 
less troublesome in rearing, and spins often, being multivoltinc, exc^)t in Murshed- I 
abad and Midnapur, where the annual worm {bonjhpolon) is reared. The silk thread i 
obtained is generally wanting in wirincss, and a bad system of reeling makes the ) 
threads endy and an abomination to the European silk-thrower. The European j 
firms who have so great a stake in the Indian industry have repeatedly made efforts I 
to bring improvements in the Native system of rearing and reeling. But the Natives j 
care little about that so long as their Industry goes on according to custom and they 
can raise and dispose of their produce by reeling it off themselves for despatch to ! 
other parts of India; and European firms find themselves compelled to buy the native 
grown cocoon or close their filature,s. These facts may lead to the inference that the 
native section can go on prospering whatever may happen to the European section ; 
but the Collector of Maldah (Mr. R, Porch) is of a contrary opinion. He 
writes: — 

* ‘ If ttie European-supervised silk filatures were closed the Native silk industry 
would still thrive for a long time, but undoubtedly such collapse would recoil upon it 
and be disastrous to the Native silk industry which is .so largely subsidised and indi- 
rectly guided by European capitalists. Without that capital and guidance and sup- 
port the Native silk industry would, it is believed, become very precarious and collapse 
after a time.* 

The Native section is not without its vicissitudes : sometimes the >vorms fail to 
spin from extremes of heat and cold, from too much rain and cloudy weather in their 
last stage, and from the want of opportune showers for the mulberries. Sometimes 
when Ahe rainy season is good, mulberry leaves are abundant, and then the cl»op of 

* More rJeent information would seeD| to throw doubt on this opinion. Certain 
Europeans have doubtless suffered, but the facts regarding the trade would seem to 
justify the idea that there has been the usual effect of capital and enterprise prosper- 
ing ovfr poverty and indifference. The fittest have survived in an altered condition 
of the trade which lowered the value of inferior goods. 
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cocoons is fine and there is a q'liit in the Native silk maiket which bring’sndown the 
price of cocoons and of reeled silk ; sometimes, ajfain, the silk crops in France, Italy, 
and China are very fjood, and the marlcct for Indian silk is then very bad. lastly, 
the rents of land under mulberry cultivation are excessively hijijh, and this, which is 
not the least of the dravvbacks, enhan«:es the cost of producing silk, |empts the 
rearers to give the very least quantity of leaf required, and causes, by a semi-state 
ol starvation of the worms, the weakness in the silk which renders it difbcult to reel 
without breakage.** ^ 

In order to ascertain how far the views advanced by Mr. Liotard, in 
the above passage, are borne out by the more recently published 'facts 
regarding the trade, the following review may be given of the annual returns 
of the internal trade of Bengal and of the reports of the Committee of 
merchants recently formed with the view of investigating the cause of the 
decline of the trade. The imports into Calcutta may be t^iken in the first 
place as a fairly good indication of the fluctuations of the whole trade, since 
Calcutta is the chief, if not the only, e.Kporting emporium ; but it should be 
recollected that the figures given beiow denote all kinds of raw s’dk collec- 
tively. During the past fourteen y^ears these were as follows : — 





Maunds. 




Maunds* 

1876-77 



. 24,290 

18S3-84 



• 24.308 

US77-78 



. 27,398 

Iv 8 ^’ 4 -Ss 



. 2y,r>89 

187S-79 



. 22,844 

iS85-8() 



• 24,147 

1879-80 



. 22,745 

iS8i>-S7 



. 28,234 

I880-S1 



. 23 ,i 4 <) 

1887-88 



, 27,806 

iSSi-S2 



, 20,874 

i888-8y 



• 3»,475 

1882-83 



. 25,421 

1SS9-90 



. 28,864 


It cannot, therefore, be said that the total quantity of silk imported by 
Calcutta has fallen off, but a critical e.xamination of the share of these im- 
ports, taken in reeled silk, manifests the fact that since 185S there has been a 
steady increase in the trade of waste and wild silks, and for the past 20 
years at least a considerable decline in quantity, but a marked improve- 
ment in the quality, of reeled mulberry. The average exports in reeled silk 
have, during the past five years, been about 4<Hv>ooIb. The Bengal silk 
district reports speak, however, of decline as if it had been far more 
serious than the figures of the trade justify, and it seems probable that 
these remarks refer more to local manufactures than to reeled silk. It 
would, in fact, appear that the changes that have taken place, the ruin of a 
filature here and the closing of looms there, were viewed as indications of 
a general and wholesale shrinking of the trade throughout the Province, 
instead of a redistribution. It will, perhaps, suffice for the present purpose 
to amplify the information conveyed oy the above extract from Mr. 
Llotard’s Memorandum to quote a few passages which bring the facts 
regarding the silk-producing districts down to the year 1890. These it 
had perhaps be best to deal with in the same order as the paragraphs 
given by Mr. Liotard. 

I. Rajshahye. — In the Internal Trade Reports of Bengal it is slated 
of Rajshahye Division for 1884-85 that “It is to be regretted that silk 
manufacture is steadily falling off in Rajshahye and Bogra. In the 
former district, whence the article is chiefly exported, the two principal 
European manufacturing firms turned out only 1,628 maunds against 2,097 
maunds in the previous year.” In the report for 1885-86 a further decline 
is^notified in the produce of the European firms to ii3,4colb. In 1886-87 
decline is still again recorded, the falling off having amourjed to 4,64o(b 
(or 58 maunds), but it is remarked that “ the causes were the s.ame as in 
the former year— drought in March and April and hea^y rains in July 
and August, the result being that in both years the outturn was Anly half 
of the November or cold-weather crop. The condition of the inaustry^ 
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partictilarly as reg'ards disease and deterioration of the worm, occupied 
the attention of the Government during the year, and a Silk Conference 
was held in Calcutta in March 1887.** We next read of improvement. 
In the report for i88g-9^ it is stated that “the manufactured outturn of ; 
silk in ftajshahye shows an increase, being 1,380 maunds, as compared : 
with 1,112 maunds in 1888-89 and 1,244 maunds in 1887-88.” It is thus | 
safe to assume that in Rajshahye the ordinary fluctuations have been more ! 
marked than in other pans of Etengal, but that no serious decline has | 
occdrred more than could be accounted for by the idea adv-anced, namely, 1 
a radical change in the conditions and location of the Bengal silk trade. In ' 
Bogra, on the other hand, the silk industry has been almost driven out by 
competition. “The families who formerly wove silk have almost all taken 
to agriculture” But here again the decline complained of is in manufac- 
tures not in the production of cocoons or o# reeling. 

n. MuRSHEDABAD.— This is the only silk-producing district of the 
Presidency Division. In the report of Internal Trade of Bengal for 
1884-85 it is said that the silk trade of Murshedabad had declined, but in the 
following year more details are given. “ The number of silk factories,^’ we 
are told, “ w'hich worked in Murshedabad district during the year was 72. 
They produced 200,9110^ of silk, valued at R13, 03,914. The silk industry 
was, it is said, not profitable. The depression is attributed to a strong 
competition in the European market of Italian silk.” I n the report for 
188^87 it is stated that the largest filature prrmriclors are the European 
firms of Messrs. Luis, Payen St, Co., the Bengal Silk Company, and 
Messrs. Watson St Oo. ; “but this last firm has, during the pa.st two years, 
closed many of its filatures w hich were not paying. The French firm, some 
two or three years ago. we are told commenced making iasar at Bagor- , 
para, which is now a great success, and is carried on there on a large scale. ; 
Prices of Bengal silk are said to have risen somewhat lately, but the trade | 
is still much depressed.” The report goes on to say, however, that during i 
the year there were 91 filatures and factories working in the district ■ 
19 more than in the previous year), and that the outturn was 23i,i20&, I 
valued at R 17,22,765. The report then adds that “ it thus appears that the ' 
past year was a favourable one.” For 18 ^8-89 the outturn was given as | 
at 285,567!b of sIIk, valued at 823,43,341. “ It may be noted that during | 
the year six filatures w^ere closed and three new* ones started. The value ! 
of outturn from three of the filatures at work during the year was not ; 
furnished.” The report for 188(^90 states that eight filatures were stopped, | 
and three new ones started during the year. The outturn was 352,806^), j 
valued at R 2 7,53,981. 

It will thus be seen that Murshedabad, at all events, has manifested no ' 
decline during the past five or six years, although serious changes have 
taken placb. 

III. Maldah. — It seems almost unnecessary to say anything regard- 
ing this district. The silk interests of the Bhagulpore Division as a w^hole 
are mainly concerned in tasar or in silk manufactures. The reports which 
have appeared on these branches of the trade are unanimous in holding 
that a serious decline has taken place. There are five silk factories in 
Maldah, under European management, besides numerous filatures. In 
the report for 1885-86 it is stated the season for mulberry w^as unfavour- 
able, the plafts having suffered severely ow ine to the drought and great 
heat. Of the succeeding year it is remarked that there are two Targe 
factories, viz^ At Bholahat and Baraghore. “ The large manufacturers 
export direct, but the produce of the small filatures is taken to the neigh- 
bouring markets and there disposed of, if possible. The outturn of raw 
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silk from the Native filatures, during the last two years, has been ^bout the 
same, and the following table shows the prices 

1885-S6. 1886-87. 

Si a. Ji a. 

Fine silk . . . t6 o per seer. 15 o per seer. 

Coarse silk . .110,,,, 10 8 „ „ 

Jatam or silk refuse . 1 8 „ „ 112,,,, 

Cocoons • • . 36 o per maund. 40 o per maand. ^ 

The production of, and demand for, silk fabrics have considierably 
declined. The Collector believes this decline to be due to better ana 
cheaper qualities being manufactured in Europe. Three hundred a;7d 
twenty maunds of raw silk w'ere produced at the European factories 
during the year, as compared with 288 maunds in the preceding year.** 
The outturn of the two Eurdj>ean filatures of Maldah for the year l888-8<) 
is given at 30,4241b vsay, 379 maunds), so that it cannot be said that the 
trade in superior reeled silk is declining so far as the European filatures 
are concerned. 

IV. Burdwan Division. — “The manufacture of mulberry silk is on 
the decline in almost all places where this industry is carried out. The 
kuini, a mixed fabric of silk and cotton, produced in tht^ towns of Bisoon- 
pore and Soonamuk hi, in the district of Bankoora, is still in demand in 
the North-Western Provinces and among Europeans. Rupees 70,000 
worth was turned out during the year. Gonotia is the pr ncipal scat of the 
silk industry of Beerbhoom. The Benj^al Silk Company has its principal 
place of business there. The only available statistics of silk-spinning «ire 
those relating to the filatures of this Company. The outturn of the year 
was 37SI maunds, w irth R 1,91,372 against 620 maunds, worth R3,86,65o 
of the previous year. The falling oil is attributed to some extent to a 
corresponding decrease in the supply of cocoons, which varies according 
as the mulberry crop turns out well or ill. The Company buy their 
cocoons from local growers, and the supply fell short of the demand. The 
importation of foreign silk also prejudiciously affected this branch of the 
industry in all places where it is carried on. Silk fabrics of various kinds 
are made in parts of the Ghattal, Tumlook, and Sudder Sub-Division of 
Midnapore. 'Fhose manufactured at Radhaniigger in Ghaltal are much 
in requisition for the use of ladies of tlie upper classes of the Panj^ib and 


R^jputiina ” {Report for 188 3^4), 
In the above extract, and in al 


In the above extract, and in all the other notices of the Burdwan silk 
interests, the tone of decline which pervades these remarks appears tu proceed 
from a certain loss of Native manufactures rather than from any positive 
falling off in the filature produce. Thus the report for 1886-87 records the 
fact that “silk cocoons are reared in the Sudder, Tamlook, and Ghattal 
Sub-Divisions of Midnapore. It is stated that 268 maunds of l ilk, valued at 
R 10,65,674, were sold in the Tumlook Sub-Division alone during the year. 
In the Ghattal Sub-Division 595 maunds of silk, worth R3,99,40i, are 
reported to have been manufactured during the year, against 252 maunds, 
worth R 1,3 1,550 in the previous year.” So, again, in the report for 1 888-89 ^ 
there occurs the following : “In Beerbhoom the value of the silk turned" 
out is reported to have improved 10 per cent.** And lastly, in the 
report for 1 889-90 we are told that “ The Bengal Silk Company, which 
has a factory at Ganotia, in Beerbhoom, sold R 2,64 ,000 worth t>f silk, as 
against R3,22,885 in 1888.” So far, then, for the Burdw^ Divi.sion, silk 
production has been marked, during the past eight or ten years, with great 
fluctuations, but no positive or serious decline. 

Sufficient has been shown to justify, or at least to partially justify, the 
^ opinion which the author holds, via., thai a material change has and is 
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takingdplace in the Indian silk trade. The superior article turned out by the jCULTIVATIOH 

better class filatures is finding, if anything, a better market, but the inferior : Ben^. 

produce has fallen under the new demand in Europe for waste and wild i 

cocoons in preference to badly wound silk. This change has upset the ■ 

conditiofis of old and well-established marts, and caused the reports from j 

these to be characterised by complaints of a serious falling off in the trade, j 

The production of silk has been directed into new channels and has come j 

under new conditions. The outturn of the filatures has been affected by the ) 

chifnge to a greater extent than might have been anticipated, but it seems ^ 

probable that year by year they will be found to benefit. The closing of | 

Native defective filatures should in lime place a larger supply of coc('ons at j 
Ihe disposal of the European filatures of Bengal, and. alive to their best in- | 
terests, if the oivners of these put forth a streneous effort to improve their pro- | 
duce, the silk industry of India may. and doubtless will, be placed on a j 
sounder basis than it has ever before attained. Irnprovcments must, how- ; 
ever, be directed not to systems of reeling alone. The preservation of the 
quality of the breed (a much hackneyed subject) must not be entirely over- 
looked, but what is c»f even greater importance, the interests of the rearers 
must never be ignored. So long as the grow'ing of mulberry bushes or 
trees is remunerative to the peasant, so long as the feeding of the worms 
and the production of cocoons gives a fairly good return, the supply will 
continue. But if thc'se conditions fail, the entire industry must tie taken in 
hand by the owners of filatures, or abandoned- It will be seen from a letter ' 
quoted below that Mr. Lister thinks ihe time has even now come when the 
capitalist should directly control every branch of the enterprise. The rearer i 
is certainly too poor and loo ignorant to contend against degeneration in ; 
the breed, or l(;ss from disease and pests. So long as India was allowed to i 
move at an oriental pace the trade was, in its multifarious branches, more j 
prosperous than it is to-day. It w'as once on a time able to compete with j 
and drive Turkey out of the market. It has now more formidable rivals. ; 

The struggle witn Europe, China, and Japan is a reality that has to be ■ 
faced, or the battle given up without an effort against impending ruin, j 
But that ruin is imminent cannot for a moment be entertained. | 

IL— NORTH-WEST PROVINCES & OUDH. ; 

These Provinces have never taken any very pronounced position in the . 
production of silk. Their connection with that subject derives interest ; 
from the important experiments presently being performed hy Mr. Lister ! 
at Dehra Dun. 'The history of all past experiments in these Provinces will j 
be learned from Mr. Geoghegan's work and from Mr. Liotard*s j 

(ium. It does not seem necessary to reprint some 10 or 12 pages to i 
record only failure. Some of these experiments w'ill at the same time be 
^un^ briefly alluded to in the present article such as those performed by 
Captain Hutton. To Mr. H. G. Ross, Superintendent of the Dun, belongs 
the credit of having, with great courage, skill, and untiring energy, pro- 
secuted the attempt to produce silk in the Duru The reports of his 
numerous experiments can be readily procured but it may, even with per- 
fect justice to Mr. Ross, be said that if success be ultimately attained it w ill 
be due entirely to Mr. Lister. Until the results of that gentleman's efforts 
have been made public, however, it w»ou]d perhaps be premature to hazard 
opinioiy?, but the writer, supported in his view or the case by the mature 
convictions farmed by Hutton andj^ther authors, does not believe in*lhe 
possibility of producing Bombyx mori (proper) on a commercial scale anv- 
wTiere m India, except perhaps in Kashmir or Manipur. In many respects I Con/, wih 


N.-W PRO- 
VINCES k. 
OUDH. 

1816 


the lart.ment*n(^ country resembles more closely Japan or China than it ! fp. 14. 49, 55 , 

itime 

S. 1816 


does India, and speaking from botanical eviclenM, sericulture might 1 



36 


Dictionary of the Economic 


SILK: 

Mulberry, 


Cultivation or Rearing of 


CULTIVATION 

K*.W. P, 
tuQwOh, 


be expected to prosper better in Manipur than in any part pf India* 
But the writer is aware that his view of the possibilites of B* mori is 
opposed by that of some of the best modem bservers. Mr. Ofoghorn 
has much faith in a hybrid between the Bengal insects and B. mori. Mr, 
Mookerji goes even further. He writes : “The important stga tc be under* 
taken, is the introduction of the superior B. mori cocoons. These are now 
employed in every other silk-producing country, and I fully believe they 
can be intnxiuced with success in Bengal.” Yes, perhaps so, if fresh seed 
be imported each year, if the opposition of the Natives to a univoltine 
insect can be got over, and if the imported stock can be induced to thrive 
on the Bengal mulberry. The w^hole question is one of exj>ediency. • 

But to return more immediately to the subject of the North- W^t 
Provinces, the present remarks may be fitly concluded by quoting Mr, 
Mookerji’s report — the most recent statement which has appeared on the 
prospects of sericulture in the Dun 

“ System of Rearing that Ought to be /wiyodKcrd.— Cocoon-rearing industry 
does not exist among the Native peasantry in the North-Western Provinces as it does 
in the Panjab, and it is still in the pioneering or experimental stage. That sericul* 
ture is suited to the Dun or any other part of the North-Western Provinces yet 
remains to proved, and no proof will be conclusive until the Native peasantry tAke 
to it of their own acprd as a means of livelihood, and ‘ it is in this direction that the 
enterprise has most interest * (to quote the words of the Director of Agriculture from 
a letter on this subject addressed to the Secretary to the Government of the North- 
Western Provinces and Oudh on the 14th September 1878). An industry like cocoon- 
rearing, which is simple and inexpensive enough to be carried on by the peasantry, 
cannot in India be carried on by capitalists, for the simple reason that it cair be 
managed almost entirely by women, who, on account of the »enana system (more or 
less rigidly prevalent in every part of the North-Western Provinces), would have 
almost nothing to do if they had no such employment. Besides, the Indian peasant, 
however lary he might appear working for a master, is the hardest- working individual 
working for himself. Labour, therefore, does not count in cottage industries in most 
parts of India, although the same industries, if they are carried on in an organized 
state by capitalists, will cost an enormous amount in labour. The grainage and the 
reeling will never be conduct^ satisfactorily by peasants, but the rearing of silk- 
worms, if it succeeds at all, will be taken up by them, and they are sure to keep 
capitalists out of this department of the silk industry. Not only will labour cost the 
peasantry of the North-Western Provinces almost nothing in doing silkworm-rearing 
but the leaf also they will get almost without price for a long time to come. In the 
North-Western Provinces and the Panjab road and canal sides abound in large 
mulberry trees which cost nothing now to Government or anybody else to keep them 
up. Ihousands of trees can be now had from Government for the rearing season for 
merely a rupee. In this way the peasantry of these provinces have an advantage 
over the Bengal silk-rearers, as the shrub mulberry costs a great deal in cultivating 
and manuring. Each maund of leaf cost> to the Bengal peasant 4 to 8 annas. A 
thousand trees in the North-Western Provinces will yield as much as 2,000 maunds 
of leaf which represents 4,000 seers of green cocoons, or about ^4,000 worth of silk. 
In pKHieering this industry these two advantages must be borne in mind, and attempt 
should be made from the first to interest villagers who have large trees before their 
houses in the rearing of silkworms. The education of the n^at in rearing silkworms 
in a healthy manner should, therefore, be the chief end of the experiments. The 
enterprise is a generous one and properly belongs to the State, but MessrSt Listar 
Ac COt offered to carry on what Hutton and Ros- had begun under Government 
patron^e, and it is well known what enormous sums of money have been spent 
by the Company since 1879 in these experiments. j 

Resists of the Early Experiments . — The results of the experiments in the North- 
Western Provinces have hitherto proved nothing. The most carefully conducted of 
these experiments, those undertaken by Captain Hutton, gave unsatisfactory 
rciultsatthe end. Captain Hutton,, who began so hopefully and in locality 
(Musswrie) more naturally suited for sericulture than the Dun, -»writes thus dis- 
couragmgly towards the end of his sericultural career : “ If the cultivation of silk in 
India IS to be extended in earnest, it is with these wild worms that the game must be 
pla^, for we already know that nothing can be gained by introducing the Bombyces 
of China into localities where experience has shown us that they cannot thrive.” 
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* I should be very much templed to begfin my experiments agfaio ; with Bombyx 1 
will have no more to do/ * In the hills of the North-West no doubt suitable localities 
and elevation may be found, but I confess 1 do not consider Mussoorie either suHi- 
ciently rlevated or far enough north to enable any one to work the worm with full 
success, or extract from it all that it is capable of yielding.’ ‘ Wheie the speculator 
possesses more money than brains, t»:c mist possible way of equallising the two will 
be to attempt silk cultivation with Chinese worms in the North-Western Provinces 
of India.” 

* i* Fresh Endeavours , — These discouraging statements of Captain Hutton's, 
however, have satisfied no one with his eyes open that the mulberry silkworm is an 
exotic and unsuitable for the Indian climate. Judging from several of his experiments, 
« one can see that Captain Hutton jumped to conclusions too quick, and that he 
worked too mi^h on nature’s principles to achieve any practical success. That the 
reanng of sill^orms succeeded occasionally was enough to convince subsequent ex' 
perimentalists that there wre certain conditions under which success could be achiev- 
ed, and that if the conditions under which failures sometimes took place were under- 
stood, they could be avoided in future. The presence of mulberry trees in the wild 
state on the hills and the submontane tracts was a standing inducement to try 
further experiments. So late as 1882, the Government of the North-Western Prov- 
inces took ill hand the distribution of mulberry cuttings and silkworm eggs all over 
the country through the Forest School at Dehra Diin and the Saharanpur Botanical 
^rden; and it was in 1883 that thc^rant of a large tract of land was made by the 
Government to Messrs. Lister & Co. with a view to organise sericuUural opera- 
tions on an extensive scale. 

already large experiences in sericulture acquired in Assam 
and in the Panjab. The sericuUural experiments in Assam were abandoned, as 
labour was found to cost too much ; and when Mr. Lepper began operations in the 
Dun in 1879, most of the rearing he used to get done through independent parties 
(chiefly villagers), giving them seed and buying cocoons from them. This was the 
right method of work, and it would have been very fortunate if this method was 
adopted and persevered in in the grant. No better examples illustrating the French 
proverb * Petites magnauries, grandes filatures ’ arc needed than what Mr. Lepper*S 
experiments in 1880 have to offer. The following UWe will show that the European 
experience, that ^ch rearer should rear only from about an ounce of eggs, is worth 
following in practice wherever the industry is introduced : — 
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Names of growers. 


1. Sipahi Singh • 

2. Suk Lai , 

3. Shib Ram , , 

4. Laljee . 

5 * Itidor Singb • 
6, KtsKen Singh • 
7* Kishna Nund • 

8. Mahunta . 

9. Bishun Singh « 
10. Hhana Mull , 

,11. Mr. Bell . 

12. Mr. Macnaughton 

13. M, Nagona , 

14. Mr. Lepper 




Quantities of 
seed used. 

Weights of 
green cocoons 
obtained. 

j 



Ounces. 

M. 

s. c. 



20 

3 

29 8 



4 

0 

3 J ' 3 * 



4 

1 

I 7 




0 

35 3* 



a 

1 

17 6 



3 

0 

3(5 '4 



6 

a 

7 33 * 



5 

I 

4 >1 



a 

1 

n loi 



1 

0 

31 



1 

0 

36 9* 



*4 

d 

3 4 



14 

1 

35 0 

=ip= 



Not recorded. 

7 
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rne aoovc experiments the result came up almost to the European average. Captain 
pwcceedcd Mr. Lepper in the management, had also good result 
is that thn *cale. The chief evil ot the Kashmir system of rearing 

irno^g thl NtJLi ^ tJ'e P^njAb the'wimc evil exists 

ong the Native rearers, and it is imporUnt that better example should be set frofh 
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the very first in introducing the industry in the North-Western Provinces. Even the 
most successful rearings in Kashmir and the Pan} Ah on the ordinary Native method 
are poor compared to rearings conducted on the proper method with small quantities 
of seed. But as leaf and labour cost the up-country rearer very little, the poor 
result obtained by him hitherto has brought him profits* The famous ilaffiBfr AH of 
Gurdaspur used an average quantity of 32 ounces of seed per year, and his highest 
expectation was 21 seers of silk which he ha^l in his best years, whereas he oufi^it to 
have had at least 2 maunds and a half if he worked on the proper system. Yet^Jafir 
made very large profits, and not only did he himself make silk-reiring his profession 
for upwards of 30 years, but all his family followed him. 1 will quote here some 
figures from Baden PowelTs /'wnyoA Products^ Volume 1 ., p 173, which show thai 
even with the poor re.sults obtained by the Native rearer, his clear profit was over i\)c» 
per cent. There is not a single example furnished hy the hun^lrcds of successful 
and unsuccessful experiments conducted by European capitalists or officials, with 
hired labour, of pecuniary profits, and it is vain to expect it in any future undertak- 
ing of this character : — 

a Om 


Cost of one seer of silkworm eggs • • 

Do. mulberry leaves . . . . 

Do. coolies for gathering and bringing in . 

House rent 

Own w'ages, calculated at R5 per month, for tending 
and reeling 

Wages of an assistant at R2-8 .... 

Cleaning silk at 12 annas per seer . • 

Interest on money borrowed ..... 


• 1 1 

• 10 

25 

5 

worms 

• 25 

. 12 

. lo 

• o 


o o 
o a 

o o 
o o 

n o 
S o 
S t* 
5 0 


Total . 3 « 


Net proceeds of 14 seers of silk at R 16*8 '»3o4-H«o» leaving a net profit on the 
scaion^s operations of R1O3-S-0, or more than 108 per cent, per annum. 

‘'The economical management which is represented in the afK>ve table is possible 
only with a person who works himself with his family and has little to pay for m«l- 
berVy leaf. 10 raise 14 seers of silk a Bengal silkworm-rearer would have to s|)en(l 
K70 or R75, supposing he grew bis own leaf. If be had to boy leaf, hr would have 
to pay twice the amount. 1 he advantage of cottage cultivation will t>e still more 
apparent when it is considered that the result obtainod. Wa., 14 seers of silk from 
; one seer of seed, is an extremely p<^H>r one. 

5 ** Subsequent method of Ountiffe Lister came out to this country 

in 1881. He was so disgu.strd with the unhealthy methr>ds ol rearing in vogue in the 
Fanjab that he was convinced that nothing but skilful and rational management of 
silk worms could secure the permanency of the new industry in the Fnniab and its 
introduction in the North-Western Provinces. Direct management of silkworms was, 
therefore, undertaken both in the Paniab and the North- VWstern Provinces, lietter 
result in quantity and quality has neen generally obtained by this system, but the 
system has not been found to pay. It will be well to go into the details of the 
management of the grant from this period, especially as Liotarcl*S report does not go 
beyond this. 

[ ** The history of the Grant.— On the qth March 1883 a deed of grant was Executed 

j by which 3,218 acres of forest land known as majri was madi* over by Government 

! to Messrs. Lister &. Co. on condition that * 6 on<i fide silk opcrati^ins shall 

be commenced within five years frrjrn the date of signing the deed of grant. B(m 4 - 
fide silk operations are understood to mean the having not less than 50 acres ot land 
under mulberry and the having spent R4,ooi> on buildings and on irrigation 
channels. ’ Another condition of the grant is that ‘ at the end of ten years, provided 
the grante€» have 10 per cent, of the assessable area under three-year-old mulberry 
trees, the) may retain the whole grant on conditton that they turn out not less than 
ido maunds of green cocoons annually. ^ Again, the allowance of 16 muHterry trees 
to the acre was declared by the Director of the Department AgriruUure and 
Commerce in his letter No. nSiA. of the 23rd August 1H82 as •amply sufficient to 
satisfy the terms on which Messrs. Lister ^ Co. holrl the grant. ' All these 
conditions have been satisfied with the exception of that r^'ferring Vo the 400 maunds 
of cocoons. It roust be remembered that, although the deed of grant was executed 
, in 1883, Messrs. Lister &. Oo. had begun operations in the Qunin 1879, and 
even at Mafri in 1882. But. notwithstanding strenuous efforts on tlte part of the 
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managers* the loo maunds of cocoons are still to come. H the proper rnethrxl of CULTIVAlIOSf 

work had been followed up for the last ten years, a j^rcat deal more mij;ht have 

been achieved. i*Oullh.* 

** Oi^culties Experienced. will describe here the various difficulties with which 
the managers of the Majri grant have had to contend 

‘*(1) Majri is not naturally adapted for silk-rearing any more than Bengal is* 

The exact condicions necessary for silk-rearing must be undertot»d before 
these can be artificially introduced. 1 he proximity of the mountains <> 

• naturally s\iited for sericulture is, however, an advantage, and hiberna- 

tion of the proper kind so necessary in effecting even and complete 
hatching of eggs and in pr«>ducing a strong brood of silk worms naturally 
capaVilc of i«*si sting flacherie can take place without difficultv. 

•• (2) A second disadvantage frt»m which Mai«i suffers at present Is the ravages 
oli' the deer on the mulberry plantation. If the rnull>erry plants were 
allowed to grow to trees or standards, there would have been nothing to 
fear; but the trees being closely planted in most places and being 
pruned down low, nearlj' all the plants are shrubby or V>rambly, and 
therefore easily attacked by animals. Extension of the plantation on i 
the right methrxl will do awav with this difficulty. | 

**(3) Another disadvantage the plantation suffers from is its unhealthiness after I 
the rains, which is one reasi>n for the unwillingess on the part of ravitfs 1 
settling in thr grant. But so long as the plantation rema’ris jungly, and j 
so long as there are no ravais to keep the l<nds ocrupi^^d with crops j 
instead of allowing gia'^s to r<*t on all .sides, the plantat 3 on must continue j 
tf* be mHlarious. If a large colony can Ik* got to settle in the grant, say | 
in December, and bring a large tract of it under cultivation before next 
August, 1 believe the malaria will disappear. | 

•'‘(4) A fourth disadvantage is the rlistancc of the grant from If urdwar or Dehra 
Diin, it being abruit 14 mites from eiiber town. During the rains all ; 
communication with n/arket towns is practically cut off. The Company | 
have, however, always afforded facilities to settlers to get provisions from | 
hiinias or from the plantation itself at reasonable rates. If this system ■ 
is extended, there need be no difficulty on this score for rayat,'i to settle. 

Even if rearing is done in luture directly by the Company, to have ) 
resident laltouters will be found very economical. At ptesent the supply | 
of labotjr ttio ertain and unsatisfactory, a large st »ff of lalxuirers b^ing j 
kept up for six months from IX'cember to May to ense.re tVuui attend* i 
anre at two or three urgent c.*ccasions, when the full t^taff is lound baicdy 
sufficient for the work. 

•‘(5) d'he dryness of Majri at the rearing season is also a disadvantage. .Apart ' 
from other considerations, a dry atmosphere is an advantage lor .silk- ; 
rearing. But dry atmosphere means great variation betw'-^en th(» dav 
and night lerrpe futures which, during the rearing seasrm at Nfairi, is 
about 230E., Imth when it is very cold, as at tVre beginning oi the 
rearing, when the temperature varie.- trom 40® to bv E-. fi«d wlierr it | 
is very hot, when the temperature varies from to uhV I*. When I h it 1 
the grant on tho 10th of April, the temperature ranged from to r>^'l‘. i 
If rear ttig-houses are well shaded with trees, a Icxral moisture is inducevf 
tn them wlrich helps to ktH*p the houses cooler in the daytime and 
t warmer at night. The rcai ing-houst^s both in the North-Western Prov- 
inces and in the Panj/ib are, however, too open. This is .yu; of the 
principal disadvantages, as, M**xt to healthy seed, the condition ol the 
cvennes.s of tcmiu>>(ature is of fiist consirleration in sec\»ring succegstul 
cocoon crops. ! w’as told the rcaring-honses were purposely made so 
open, the jdea being that silkworms wanted plenty of air. But in reality 
silkworms need very little beyond bare ventilation. If the rearing- 
houses were made in the present Kashmir style, i.r., properly shut up 
with glass windows, fire-places, and aloft with ventilator's, they w'ould be 
all that could be desired. Under such arrangements it would be quite 
easy to get a month to 35 days with the temperature of the Psaring- 
^muses always standidg at about 75®E. The Diin, how’cver, is better 
situated in this rei^ect than most other places in th.r North-Western 
provinces and the Panj^b. Tim Stwalik Hills, only five miles to the. 

• south of the grant, protects it from the scorching winds from the plains. 

•* (6) The large rearing-houses wull be always found a drawback. T he> can be 
• easily divided up each into two houses ; and to introduce the system of 
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cottage cultivation at once the bouses can be let to the rearers ac present 
enipioved^ and the rearing can be done by thenn under supervision on a 
system of contracts. The rearing will go on much better H the rearers 
and their families live on the premises. 

** (7) Of the 900 acres planted with mulberry , about 600 acres consist of a lata 
variety which is practically useless for the silkworms, as they begin to 
‘put forth leaf in April, when it is so hot that all the rearing fh<>uid be 
over before that. The remaining 300 acres also yield leaf which is out 
so nourishing as the properly elaborated leaf Irom trees; the planting 
being generally too tnick (the object being to keep down the jungleb 
the trees do not get the chance of growing vigorously and producing 
large and full-formed leaves. 

•* The Management ,-— practical difHculties in the way of introducing sericul • 
ture on a commercial l»asis have been found so great in the midst of all the disad- 
vantages mentioned that one manager alter another has left the ti.sk as impractic- 
able or impossible. Mr. Lepper began by building a wall to protect the future 
plantation from the deer. He wrote a pamphlet on the brilliant prospects of sericul- 
ture in the Oun, began the work on the proper system of getting ciKOons reared by 
villagers, but he soon retired from the sphere of practice. Captain Murray, who 
succeeded in the management, effected great improvements. Besides getting 250 
acres of land undei niulberiy cultivati<»n, building three large rearm it:* houses (each 
wKj feet >« 20 feet), and cimstnicting a canal and irrigation channels which now 
beautifully ramify the plantation, he got three villages settled. From what has 
been already said, the settling of the villagers was a very goi>d thing for the 
plantation. Captain Murray’s plan w’as to make advances to tenants for breaking 
up land and cultivating it. He advanced them K2 per every bigha (one-sixth of 
an acre) brought under cultivation and took a fourth share of their crop ; and when 
the land was cleared by the tenants, he used to plant mulberry in it. In 1884 
Captain Murray obtained a crop of i,o7tHb of green cocoons out of 15^ ounces of 
seed, /.r., about 33 kilos per ounce, which has be *n the best result obtained at Majrt. 
Eight acres of three years' old mulberry plants were used for this crop. Mulberry 
plants should not, however, l>e touched for about five years. Hut the Company 
was apparently impatient to sec result, and the Captain was teplaced in the manage- 
ment by Mr, Herdon, as he had spent an enormous sum of money and had reared 
but one shed of silk worms. Mr. Herdon thought he could rear 20 sheds with the 
leaf there was in tlie grant. He persevered in the attempt for three >^rs, and each 
time the leaf fell snort and had t<> be carted from forests and roadsides, sometimes 
from a distance of 20 to 25 miles. The result was poor each time. In 18B5 he used 
2olb of seed and he got 31 raaunds of green cocoons, which cost him R30 per maund 
in labour alone. During the rains Mr. Herdon used li seers of Bengal eggs and 
he obtained 23 maunds of green cocoons. The next year he a^ain used aoTb of seed 
and got iS maunds of cocrwiis, w’hich cost him K20 per maund in labour. A pf>rtion 
of th»s crop failed through mu.scardine, and as it happened to be thundery, the worms 
were supp<ised to have l^en struck by lightning, A second crop of seven sheds was 
attempted this year (1886) with Bengal seed , but it failed entirely through muscar- 
dine. In the last year of his management (188/) he again used 2otb of seed and 
obtained 55 maunds of cocoons, which cost him R73 per maund in labour. In thus 
attempting to push on and get the maximum result, he had not only to cart leaf from 
long aistanccs, but to strip every leaf from the young plantation and cut the plants 
down vei;y low to encourage the growth of layers, I'his has injured tfjHc plantation 
permanently. It is to be borne in mind that the roost important element of plant 
food, that which goes to form the woody portions of a plant, is obtained through the 
leaf. Plants that are stripped of lea^ when vei^ young and never get rest from strip- 
ping afterwards continue sickly and stunted. That is the condition of most of the 
plants in the grant now, and it will be found difficult to make decent standards of th« 
existing planU. 

** I'o push sericulture in the Dun, Mr. Herdon also erected a large filature— 
the most expensively equipped filature in India. When Mr. Herdon left, he 
hadfkto show a plantation of about 800 acres, 27 large rearing-sheds, and if' filature 
which to all outward appearance seemed a complete and satisfact ry get-up and 
went almost to satisfy the requirements of the doM of gi'snt. But the 1 <io maunds 
of green cocoons were still to come. To satisfy the conditions of the deed of grant 
before Marcii 1893, working with the existing plantation, will require all the energy 
and vigilance of the present manager, Mr. Farrant, who succeeded Mr. Hordoh 
in 1887. Besides ruining the plantation Mr. Herdon made another unfortunatt 
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mittalce: ne dispersed the three villagfes set up by Captain Murray to make 
room for his plantation. It has thus become doubly difficult to get men to settle 
in the grant. 
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“ Mr. Farrant, the present manager, reared, in 1888,65 maunds of green cocoons 
out of ^ 12 ounces of seed at the cost of per maund for labour. In 1889 be used 
150 ounces of seed and obtained again about the same quantity of green cocoons. 
Pebrtne killing a targe proportion of the worms at the last stage, the cost came to 
*about R14 per maund for labour. 

• ^**The Present leaPs Crop . — This year the stock was renewed wi h imported seed. 
The seed from Europe arrived hatching, and it could not he hi!>ernated in this con- i 
dition ; so it went on hatching for about two months, and the whole quantity did not 
iiatcK. From Smyrna also a consignment of eggs arrived which had hatched on the 
way. A second consignment of Smyrna seed, however, arrived safe, and it was sent 
up to a mouqfain foi hibernation, and it hatched properly. As there was too little 
seed to use up the leaf, it was thought advisable to use some Bengal seed also, al- 
though the Bengal coerwns are not worth growing if it can be helped. The Euro- 
pean seed arriving and hatching out at improper times, the rearing went on from 
the third week of January to the end of April. It was too cold at the beginning and 
too hot at the end, the earliest worms l>etng fed on lettuce-leaf in the absence of 
mulberry. When I left the grant on the loth of April, the spinning of the cocoons 
was proceeding most satisfactorily and a crop of fully 100 miunds of green co- 
coons was expected. 1 have to report the appearance of muscardine and flacherie 
in some of the sheds, but they were checked as soon as they were noticed. 'I'he 
appearance of these diseases served, in fact, as a means of demonstration as to the 
methods that are to be adopted in preventing their spread. The following figures 
as to the outturn came to me, after! had left the grant, from Mr. Herd On, the 
officuiting manager; Mr. Farrant having, according to my advice, just left tor j 
Europe to study the scricultural practices that prevailed in France and Italy, as \ 
my recommendation was to adopt them bodily in the Dun. Ihe weights repre- \ 
sen ting the outturn must he those of smoothered and dried ccKu>ons, or else the out- l 
turn would come to be very pour, which was nut the case. The details, however, \ 
of the crop 1 could not get, as with the figures came a memorandum from the | 
officiating manager to say * As I have just taken over charge, 1 am sorry 1 am un- | 
able to give you any particulars.’ If the figures for the outturn represent dry | 
weights, tney ought to be multiplied three times over and the weights of the green i 
cocoons will be obtained approximately. Under such a supposition the present 1 
year's crop weighed over a huiidreo maunds: — 1 


Kind of seeds ased. 


Weight of i 
seed. 1 

Weight of crop. 

French yellow , 

• 


' i 

Ounces. 

26 i 

i 

M, s. c, 

t6 3 * 

Italian white • 

• • 

, 

20 

5 *3 *4 

Smyrna « • 

• b 


10 1 

1 34 12 

Bengal * . 

« « 

• 

1 

1 ift 7 S 


Total 

• j 

..5 j 

40 7 ■>! 


A good average result from 125 ounces of seed would he about 120 maunds of 
jfrem cocoons, or about 40 maunds of dry. In the Kashmir experiments also 
similiar results were obtained in the State nurseries, where 37^ ounces of seed pro- 
duced 35 maunds 14 seers and 14 chatacks of green cocoons. As most of the Kash- 
mir cocoons were used for seeding, they had to be weighed giwcn. 

** Recemnundations as to Planting and .ffearmg.— The system of mulberry 
plantation in Messrs. Llstsr & Oo?8 establishment in the Dun and the Panjib 
is neither the Bengal system of quick return for capital spent nor the Euro- 
pean System of true economy. The Bengal system is good only for the Bengal 
worms, mettally the most degenerate of all species, rts., the Deshi or Choto palu 
worms. The European system of cultivation is good for the annual worms. 
Messrs. LJ^ter fit Oo.’s system Has answered fairly well for both the Bengal 
and the annual silkworms. It is more economical, however, in the long run to 
take only one crop of the superior annual cocoons than two or three crops of the 
poly voUtne •cocoons in addition to an annual one j and if the annual cocoons alqpe 


Forms of 
Mulberry 
Plant and 
methods of 
eultivatioB. 
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are reared, there is no question but that the European system of plantingr is the 
best. It is possible in tne Dun to take three or four crops of the poor Bengal 
cocoons, and they have been taken ; but they should not be taken. Complete rest 
should be given to rearing operations for at least eight months to protect the 
annua! crop from infection. There is another advantage in taking one ^.utting of 
leaf from a tree where it is possible to take three. It strengthens the tree to leave 
it unstripped. 1 would therefore recommend all future estension of the plantation 
on the European plan. Let the forest land beyond the present plantation be leased 
out to tenants, the Company reserving the right to plant mulberry trees, 66 feet 
by 33 feet apart, on the tenant’s field.s, to prune the plants with a view to get 
good standards, and to gather leaf from them. In this way there will be 20 trees 
per acre, there being at present thousands of shrubs per acre, though the condi- 
tions of the grant require only 16 trees per acre. The trees will be thus further 
apart than in Europe (where 40 trees per acre is the usual allowance), and for the 
first five yea^s there will be so little shad? that the rayats will havQ^ no objection to 
the trees being on their fields, especially if they are told that the mulberry trees 
are meant to benefit them eventually, when they will take to rearing silkworms 
themselves. H thefse plants are not touched when in leaf, and pruned only when 
the leaves have done their duty in nourishing them, r.c., about Novemlvur, they 
ought to grow into fine trees in five years, each tree yielding in one cutting 12 to 
15 ssers ot leaf. After 10 years they ought to yield on an average one maund of 
leaf per tree. No manuring will be required to keep the plants up in condition, 
except what is done by the rayats immediately in the interest of their crops; and 
the cultivation by the rayats in between the plants will benefit them, especially by 
preventing the growth of the tall grass that now so often gets the b<:^tter of the 
mulberry by chrKking thern to death. I he maximum yield of a mulberry tree is 
not a maund of leaf, but three to four maunds ; and a tree, if it is properly grown, 
will yield this in 20 years. But to compare the relative merits of the two sys- 
tems, vie.y the existing system and the one 1 am recommending, 1 will reckon only 
iniildle-sized trees of ten years* growth. Although about <><>0 acres have been plant- 
ed. it is only 300 acres in the grant which yield leaf at the proper time, and which 
have reached almo.st the maximum of yield, that I will reckon for the purpose of 
this comparison, d’hree hundred acies undci the .system of planting recommended 
will yielcl 300x20 maunds of leaf alter 10 years. IaU us see what the 300 acres of 
mull^rry now used yield. Mr. Farrant’s experience is that it is not possible to 

f row more than 30 sheds of silkworms w'ith the present stork of leaf. From what 
saw of the plantation 1 thought the same. Now 30 sheds of worms represent 
about 200 maunds of green cocoons, a quantity that has never been grown yet, al- 
though the leaf is pretty well used up every year. Now 200 maunds of green 
cocoons can be raised on 2tx)X2o maunds of leaf. The total capacity of the pre- 
sent plantation i.s, therefore, much less than that of a jtlanlatifm with only 20 
middle-sized trees per acre. The combination of planting and the * r/rv’/ir/f ’ sys- 
tem will thus only appear to compromise the object of the giant, l»ut it will really be 
benetidal to the sericultural enterprise in every way. In a word, I would recon-- 
mend not only for the Diin, but for every place where the. introduction ol silk 
is contemplated, the adoption of the European systems of mulberry cultivation and 
of rearing bodily, it being perfectly sale to grow the superior European co- 
coons with artificial methods of hibernation and incubation which are practised t^ven 
in France and Italy now to get better results. 

“ Why the Ben^ral system should not be followed . — The temptation to take to 
the Bengal system of planting and rearing is so great that I would conclude thi.s 
report by pointing out the evils of thi.s system and emphasizing the introduction 
of the European method. The Flengal system of planting utilise.s every inch of 
land for the silkworm, and seems at first sight extremely economical and admir- 
ably suited to the object and recpiircments of the grant. 'I'he Bengal silkworm 
again breeds several tirnes in the year and the seed requires no artificial treatment 
to make it hatch. This also may seem at first sight to be a great advantage. 
1 he Bengal sy.stcm is invaluable for training rearers in a locality where silk-rearing 
doci.s not exist, and in the new spheres where .silk-rearing has just commenceo, 
suefc as Gwalior, the Sonthal Pergunnahs. and the Daijeeling Division, 1 have 
advised the rearing of Bengal silkworms, which keep men continually in training. 
But when the mere pioneering is over, the Bengal method shoultf be abandoned 
and all temptation to take a second and a third crop avoided : — 

•‘(i) It is found troublesome guarding n ulberry plantations irom the attack 
of cattle. If there were stanaara trees at LtSter*$ grant, the deer 
could have done no harm* 
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(2) Th« tree-leaf yields a larjyer proportion of silk. When mulberry is kept CULTIVATION 
down to the neiirht of or lucerne while the natural habit of the In 


down to the heijjht of i^ans or lucerne while the natural habit of the 
plant is to prow to a tree, the leaf is not properly elalrorated and is 
wantinfj in the proper nutritive properties which go to form silk. The 
Deshi silkworms of Bengal, however, are too weak in their jaws to 
thrive on the tree leaf, and for this the most degenerated species only 
is the Bengal mulberry more suitable. 

"(5) frost of winter will Ixj too severe for the Bengal mulberry in cold I 

localities. ... i 

“(4) The Bengal mnU>erry, if it is allowed to grow tall, dies out, being closely * 
plartted. They have thus to l>e kept cut dowm three or four times in | 
the year. 1 his entails a twofold disadvantage. First, it exhausts the 
soil, and it rt'quires heavy manuring to keep the plants in condition. 
Secondly, thiec or four cuttings of mulberry necessitated the growing 
of three- or four crops of cocotins in the year. If selected seed is used 
there is not much chance of nebrine ruining the crops under such 
treatment. But the germs of nacherie and muscardine which propa- 
gate readily do great damage if long rest is not given to the rearing- 
houses : and as tor pebrine, even when it does not ruin tho crop, it 
does some harm. 

‘*(5) The Bengal mulberry gives rise to grasserie, Grasserie is of no conse- 
quence where the tree inulfK^rry is used, but in Bengal it is epidemic in 
character. When yourig worms are given nutritious leaf, and when they 
grow old if they are given mi^re watery leaf, gresserie is the result. tSo 
in dry season a shower of rain at the last stage of the worms often 
means total loss (torn grasserie. T he consistency of the leaf growing 
on a large and deep-rooted tree is not changed so readily, and grassrtrie 
is, therefore, of iar« occurrence in countries where the tree mulberry 
is used. 

’ (6) The outturn from an acre of Bengal mulberry is about 150 maunds. The 
outturn from an acre of multrcrry trees which have attained their maxi- 
mum size, suppi^sing there are 40 trees to the acre (I have recommended 
ao trees to the acre for Lister’s grant for special reasons), is about 
120 maunds of leaf in one cutting. A second and a third cuttin<^are 
possible, but, as I have said before, more than one cutting should not 
DC taken. An acre of land with 4-.> trees will yield one or two short 
crops of vegftalilcs or areals which will bring an additional outturn. 

**(7) The Bengal system of cultivation is costly, trees requiring little or no 
attention wiien they have once grown beyond pruning every second 
year. It may look stupid to .allow a tree to grow for five years without 
making use of the leaf, but this is the proper tre.itmcnt and it is most 
economical in the long run. In Bengal, if sericulture fails for a num- 
tier of yeais, mulberry fields get neglected and they cease to be mul- 
berry fields in no time. A mulberry tree w hen it has once grown is there, 
whe her silk-growing falls or succeeds, and it always invites tresh efforts 
in rearing. The fiotential sericultunal w'ealth of countries like Kashmir, 
the Banpiib, and the North-Western Pri'vinres, where large mulberry 
trees abound, i* always very great and stable. In Bengal two or three 
ywars of total failure of coctxm crops may permanently min the industry. 
There will be nothing to tempt the rayafs to take to it again. 

The Bengal cocoons alone are suit.able for the Bengal mullH'iry, «ind Ben- 
gal cocoons arc not worth growing if the superior annual ctK'oons can 
w grown. 1 he annual F.uropean worms vviil eat the Bengal mulberry, 
but as it is wanting in nutrition they consume more of this than of 
this tree mullxrrry, and they spin comparatively jiuorer coctmns. The 
superior annual ctH:oons prtahice a high-clas.s silk* the demand lor which 
in European markets is g»eat stable. 

rortc/«.uV>n.— Messrs. Lister & Co. h.ive already introduced Pasteur’s 
sy.st#fn of grainage in their establish ment in the Dun, and when Par- 

ra nt coine§ back from Europe, I h»i|)e he will see the benefit of introducing the 
European system buddy and .adopt exact methods of hibernation, incubation, housing, 
feeding, and delitage, and teach this system only to the rayats^ who alone will h© 
able^to do flic rearing part of the indus^try so as to keep the debit and credit sides 
of their account in a satisfactory condition. The rearing of silkworms may go on 
successfuUy under the system of direct rnanagement* but* unless financial success is 
attained, the industry will not be established.” « 
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competent authorities as of a quality extraordinarily urond to have come from India. 
This was in 1876; since then Messrs. Lister & Co. established their silk filature 
at Madhoptir, in the Gurdispur district. Considerable capital was put into the 
business ; iar^e rearing sheds were raised at GurrUspur, and plantations of the 
varioup kinds of mulberries were made. The experiment atone time promised consi- 
derable success, the quality of silk pr^uced was much superior to that ordinarily 
produced by the Native growers, and gained first prizes at the Nurpur and Pathin- 
kot exhibitions, held ycaily ; notwithstanding this, it has now been closed. This 
fact, and the death of Captain Bartlett, who took much interest in the industry 
lhathe neighbouring district of Kangra, is a blow to sericulture in the Pan jib, from 
which it is not likely to recover. 

*• Sericulture on a large scale, requiring considerable capital and the use of 
machinery, does not so far seem to have proved a success. I he only chance seems 
to be to try and improve the already existing cottage industry, by showing the 
people the advantage of cleanliness, of better ventilated sheds, and more constant 
attention. At present the rearing is almost entirely carried on by Kashmiri colo- 
nists^ and notwithstanding the efforts made by Government to encourage the industry 
by giving prises for the best cocoons exhibited annually at the Nurpur-Pathinkot 
Clocoon Exhibition, the industry seems to be flagging rnorc and more every year. 

“ The species usually reared is supposed, as said above, to have come from 
Kashmir. Foreign eggs can, however, now be procured. Mr. Coldstream, 
in his excellent report, gives a history of the introduction of foreign varieties of the 
worm into theCurdispur district, about twelve years ago, by Mr. F. Halsey. Since 
then the French, Italian, Chinese and Japanese varieties have been cultivated by ; 
Messrs Lister & Oo. It is .said that the French vaiiety is most suited to the 1 
climate of the Pan jib, though some of the '1 ahsfldirs and others, who have made | 
experiments, have given the preference to the Japan variety. There seems no doubt i 
that foreign eggs require more care than country seed? the people, however, readily 
admit that the silk produced from the foreign species w both better in quality ana 
more in quantity than that obtained from the country coc<>on. The number of 
p^ple employed, or who give a portion of their time to silk-rcai ing in the two dis- 
tricts of Kingra and Gurdispur, is said to be 551 ; this is probably somewhat under 
the mark. 

“ The alwve remarks refer entirely to the silkworm proper. Experiments were 
made some years ago by Mr. Coldstream, as Deputy Commissioner, Hoshiarpur, 
in domesticating the tasar (Atlthere;ea siwaiika*). The report furnished by him in 
1884 is printed as an appendix to this monograph. The result of his experiments seems 
to show that with patience considerable success in the production of Tasar silk is 
possible. Messrs. Lister & Co. are also believed to l)C making experiments, 
the result of which is not at present known. 

** From the above account of the silk-rearing industry in the Panj4b, it will be 
obvious that a sufficient quantity is not produced to meet its requirements. The 
deficiency is made up by importation. *1 he chief manufacturing centres are 
Amritsar, l^ahore, Mooltan, and jiillundur. The silk grown in Kangra and Gurdis- 

f >ur is, very little of it, wound in those districts ; ihecocminsare sent to the market and 
etch about R1-4 a .saer according to the figures given in the Kangra report ; and a 
price varying from K25C) to ^40 per maund accoiding to quality as given in the 
Amritsar report. 

"1 he first process is the unwinding of the silk from the cocoon, and separating 
thq differryit qualities of fibre, and winding them on different reels or uras. The 
cocoons are boiled in water, and then two or more fibre.s a<e taken, according to the 
fineness or coarseness of the .strand required, and reeled on to a small wheel or 
spindle ImW) : the silk 15 then m.ade up into skeins. Imported silk is found to be so 
badly wound, as to require this process to be done over again before dyeing, I he 
quality of the thread is tested by passing it through the finger and thumb, and the 
reelers, or patphrras t as they arc called, become ivonder- 
fully adept in distinguishing the various qualities. A maund 
of dry cocoons will yield from S to lo seers of fine silk, with 
a value of from U4 to K20 per seer according to quality, besides a certain amqpnt of 
wastaf^e, which is used in embroidery and lor stringing ornaments, and is worth from 
RatoRsasser. 

*'The raw sUk that is imported into the Panjab comes principally from three 
Wurces— (i) from Bengal, (2) from China by Bombay, (3) from Yarkand and 
Bokhfga. Tne last is the most extensively imported, and is the kind chiefiy used in 

• A local variety at most of A. puphia. Caw/, wik pp. 79» ^i7.— Diet. 
rod, 
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Arnritsar, the chief centre of the trade. It is itnpoi ledin skeins^ yellow o. white, 
according to the natural colour of the silk, and in appearance is quite dull and gloss- 
less, full ol dirt, and has apparently been steeped in some form of sire or starch, 
giving it a coarse appearance like horse-hair. 

** These skeins are handed over to the patpheras to clean and wind, 'fhe illus- 
tration accompanying the Amritsar report will show the process, and tlie machinery 
used. Both will be found described on page 5S of Powell’s Panjab Manufac- 
tures. The skeins are first stretched on a charkhat and then wound off on to 
different or according to the ouality. Should the thread break, it 

is joined with the tongue. After dyeing the sillc is frequently roughly wound again. 
As it passes through the winder’s hands, impurities are separated, and a gloss is 
given to the silk. 

“ The total reported number of patpheras or winders in the Province is 2,755 J this 
is probably an undcr-estimate. I hey earn on an average from 3 to 6 annas a day, 
getting from S annas to R2-S per se t of silk wound according to th<c degree of fine- 
ness of the threa^l reeled. They arc, as a rule, paid by the piece and not by the 
day. According to the Deputy Commissioner, Lahore, there are three qualities of 
thread, the tdni^ the peta, and the kachar. The tani is used for forming the 
strands of the warp, and frequently undergoes another process, that of twisting two 
threads into one at the hand of the tauai before being woven. The Deputy Com- 
missioner, Gurdiispur, gives five different kinds of thread, or rather threads of five 
different qualities, which are often wound off from the same skein. They are — (1) 
used for the woof; (2) Tani; (3) Makhtul Khota ; (5) Shis^h Mahal, 
Nos. 3 and 5 are the coarsest. There are other local names in other districts, which 
denote rather difference of quality than difference of origin. For instance, the 
Deputy Commissioner, Ludhiana, gives the following: — (1) w'hich sells at 

from 3^ to 5 tolas the rupee; (2) Abu, a coar.sef quality, sold at from R; to Ri2 
per seer, and is used in weaving the ordinary cloth ; (3) Pat, used extensively in 
embroidery. 

“ By far the greater part of the silk manufactured in the Panjab is imported 
from Bokhira, the best quality of which is known as Wardan,** 


Mr. Cookson furnishes certain particulars of the silk manufactures of 
the Pani;ib. From the impossibility of discovering particulars regarding 
all the Provinces of India the author has thought it the better course to 
practically omit from the present paper the Indian manufactures of .silk, 
A considerable amount of information on that subject will, however, be 
found in the Journal of Indian Art and in Sir George Birdwood’s 
work — Industrial Arts of India. The seats of the Panjdb manufactures 
arc Amritsar, Jullundur, and Mooltan. 

Mr. N. Q. Mookerji furnished {August jSqo) the follow'ing review of 
the position of sericulture in the Panjdb : — 


" History and Traditions — The history of sericulture in the Paniab is wrapped 
up in still greater obscurity than that of Kashmir, The modern Native tradition 
traces the silk industry of the Province to Bokhara and Kashmir. A belief, however, 
is prevalent among the Native peasantry that the hill districts of the Panj;ib are 
suitable for raising silk. It is more than probable that sericulture has been only 
revived in the Panjab within the last 50 years — that the industry had existed in very 
ancient times, but had crradually decayed. The manufacturing industry is stdl con- 
siderable, although, before the introduction of the British rule, it used to be in a 
still more flourishing condition (viTfe Oookson’s Monograph on the Silk Industry of 
the Panjdb, 1886-1887), That the Panjab is a good field for sericulture will be 
apparent from the fact that even now 25 to 30 lakhs of rupees’ worth of silk is 
manufactured in this Province, chiefly in the neighbourhood of Amritsar. Ancient 
traditions favour the idea that silkworm-rearing was practised in Northern India by 
mountain tribes. They are mentioned by Manu and in the Mahabharata. I am, in 
fact, inclined to believe in the ancient tradition that it was from .Sirhind (accepting 
Captafn Hutton’s etymology Sir-i-Hind, or northern part of India, if that is neces- 
sary^ that silk was first imported into the western countries of Asia and ii^^urope. 
M. Boitard, a French writer on the subject, believes, that it was from .Mrhind and not 
from China that the monks in the reign of the Emperor Justinian obtained the 
eggs of silkworms. The same writer, however, follows the popular belief that the silk- 
worm and the mulberry tree were introduced into India as exotics, and i^ivcs this 
imaginary description of thoF introduction from China into the Gungctic plains^ 
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whic^t the writer erroneously believes to be particularly suitable for silk industry, 
overlooking the fact that all the natural advantages lor sericulture exist in tlie 
Himalayas; — * The Chinese not finding a sufiident consumption of the article at 
home, sallied forth from liehind the Great Wall in order to exchange their silk lor 
the perfumes and spices of the Hindus. 1 he superb clnnate of the Ganuetic Pro- 
vinces was far too favourable for the culture of the silkworms lor the people to j 
remain long indifferent to the advantages to be derived from the intrcxluction ol this I 
new species of commerce, and accordingly, in spite of all the precautions of the j 
* Chinese, the mulberry tree and the silkworm were speedily acquired and introduced to | 
iViff lease the riches ot the fertile plains of Hindu.stan. * That the Hindus carried on j 
traffic in silk with the Persians long before the Chiistian era is allowed by this 1 
writer. Captain HuttOn alludes to another incident in his notes on the silkworms i 
of India (p. 7): — *l hc town of Turfan in Little Bokharia wa.s lor a long time the ; 
rendezvous of the caravans coming from the west, and the principal entrepot for the 
silks from Clfina,* [Captain Hutton here assumes that the ancient land of the 
Seres wa.s the modern China.] ‘This town was the capital of the Seres of Upper 
Asia, or of the Serica ot Ptolemy. Driven from their country by the Huns, these 
people established themselves in Great Hokharia and in India, wheie they founded 
among other colonics that of Sirhlnd, in the ancient kingdom ot Delhi, where they! 
applied themselves assiduously to the rearirg of silkworms. * '1 he Chinas, Hu nas, j 
and Pamdrakas (the last w’ord meaning silkworm-rearer) are mentioned in the I 
Sanskrit liteiaturc as mountain tribes of the Himalayas who reared silkworms. '1 he 1 
Hindu silkworm-rearing caste of Bengal is still known as? F^undat ikaksha, and there 
is no douijt that silk-rearing was a recognised indigenous Industry in the F^anjab, 
chiefly in days gone by. 

“ decent EstiibLahnu'nt of the Industry , — Fie that as it rnay, the present infant 
industry ot the F^anjab is wholly the creation of the Ffritish rule. Civil, political, 
and military officers have, smre the commencement of Biitish influence in the 
Province taken a lively interest with a view to the introduction of this indus- 

try in suiUihlc localities, 'Fhesc efforts have been describetl l>y Baden Powell, 
Geoghegan, and Liotard in their excellent reports. Folhnving in the wake of j 
British enterprise, silk-rearers from Kashmir came and settle.^ near Giirdaspur, i 
.which is now the centre ol the silk-iearing industry ot the Pan j 4 b. ’J’his has liad I 
great effect in introducing the industry among the villages. I hc industry has been | 
decaying (or a mirriber of jears on account of the silkworm plague, aided by the' 
corrupt systr-rn of rearing in vogue, intioduc« d no doubt fnnn Kashmir, The ‘ 
numhei of silk-rcarers has now dwindled down to only alKiiit 6oo, and tliey are 
confined to the districts ot Kangra, Guida.spur, and Hoshiarpur. Messrs. Lister i 
& Co. have bad to close their fiUtuic at Madhupur in consequence ot this decay, 
and the cocrxms reared in their oivn establishments at Gurdaspnr. Gulpur, and ; 
Sujanpiir aie sent to the Dun tor reeling. A great manyot the village rearers still ' 
continue to do the rearing simply with a view to getting prizes in the PathAnkot 
Exhibition, which, I believe, will not be held from next year, l^ut 1 look upx>n this , 
decay as a temporary one, destined to revive shortly, as Messrs. Lister &. ‘ 
Co. have now made arrangements for the supply of seed srlectcd by Pasteur’s j 
system. The industry having been taken up by the people, it is bound to spri?ad , 
when once they get healthy s«ed. Instruction should lie given to villagi is how to do i 
the rearing in a healthy manner, and they should lx; also told that it is bad tv<inomv ! 
rearing Uio much. Cine or two ounces ot lu^ed is ample for one learer. Now the j 
practice is in the Panjab. as in Kashmir, to rear from several seers. But when the i 
seed IS good it stands a good deal of rough treatment, and. whether any .special . 
instructions are given or not, the industry must be considered as standing on a firm ! 
bwis in the PanjAb, provided, of rours*», that villagers use healthy seed. Phat the ! 
industry has achieved such a foriting within 50 years is not to he considered as a . 
trifling matter when it is borne in mind how difficult it is b* establish a new industry ; 
among the peasantry in a country like India, The attempts at the introduction of ! 
the industry were mostly of a spasmo<lic character, and they were made chiefly by ; 
Government others whose hands must have Imen very full with their ordinary woik. 
The^fuc^ss achieved, therefore, in the PanjAh is not by anv means to l>e igno^d. 

. of Experiments,-— \X will be well to describe lierc the principal diffi- 

culties experienced by the promoters ofithis industry, so that they may be avoided 
in future undertakings. These difficulties could have been all overcome, and the ' 
failure that ^ok place in certain cases need not have taken place i 

(0 Eggs m Rome of these experiments hatched before mulberry wa.s out. j 
This, for instance, took place this year in the Dun, where the v'Oung ■' 
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worms were fed for ten days in Janoary on lettuce leaf. If the. experi- 
menters knew how to retard or accelerate the hatching of eggs accord- 
ing to will, they would not nave experienced this difficulty. 

(2) Eggs went on hatching for a long time in nearly all these experiments. 
Even and complete hatchings however, can be always secured by adopt- 
ing proper metnodn of hibernation and incubation, as illustrated in the 
present year’s experiment in Kashmir. 

(3) Diseases spoilt many of the rearings; but if their nature had been under- 

stock, the worst of them, pebrine and muscardine, could have been 
avoided altogether, and the others kept within bounds. . * 

(4) No arrangement was made in most of the experiments to secure even 

temperature (about 75®F.) throughetut the rearing, next to healthy scccl 
this being the most essential condition for a successful rearing. It is 
cheap enough keeping the temperature of a room at about 75®r . in the 
cold weather, but it is almost impossible to keep a rearing>house at this 
temperature when the outside temperature in the shade varies from 90® 
to iio°F. Not hastening on the rearing when the temperature was 40", 
50®, 60 , or 73 F., it generally took two cr three months for worn^s to spin 
cocoons, whereas they ought to do it in about 35 days. The conse- 
quence w’as that towards the termination of a rearing the heat became 
too intense for a successful crop. There is scarcely a place in India, 
however, where a temperature of 75®F. cannot be obtained by adopting 
simple methods of heating up the room for 35 to 40 days, whether it is 
called summer or winter at the particular locality. In one district this 
temperature may be easily secured in January, in another in March, 
while in a third in July, but it is very essential that the proper season 
should be chosen for each locality for the rearing. 

(5) Some experimentalist found the indigenous mullierry more suitable than 
the China or Philippine mulberry ; others found the latter more useful. 
Here, again, a knowledge of what the silkworms require at the first three 
stages and what at the last, would have saved Government and private 
parties importation of foreign species of muU)erry which are in no way 
superior to the indigenous variety of the Morus alba, which groups 
abundantly in the Himalayan and Sub-Himalayan districts. The split- 
leaf kind of the indigenous mulberry is suitable lor young worms and the 
thick whole-leaf kind for the w’orms in the last stage. Wherever silk- 
worms are reared, there should be three trees of the latter kind to one 
of the former kind, if success is desired. 

(6) The experiments were too soon abandoned in some cases where the 
experimentalists themselves were just learning, bv failures and successes, 
the proper conditions of rearing. A sustained effort on a small scale is 
much better than an experiment conducted on a large scale for two or 
three years ending in big failures, 

(7) Experiments were too often conducted with hired labour and found im- 
practicable, being expensive. If they were conducted through rayats, 
tiiis objection would not have appeared. 


Commercial Speculations,— T\it local consumption of silk in the Pan jib is So 
enormous, and the general result of all the experiments in rearing cocoons locally 
has been so satisfactory, that European capitalists have of late years appreciated 
the importance of raising the raw materials in the Panjab. Of ,thesc -ecent 
commercial speculations Mr. Halsey’s seems to have been the most successful. 
Mr. Halsey worked on rounder principles than his successors (Messrs. Lister 
& Co.) Mr. Halsey gave the rearers seed, secured for them trees belonging 
to Government on road and canal sides, made also small advances of money, and 
then bought their cocoons at reasonable prices and reeled them in a filature which 
he had erected. Mr. Halsey lived only for three years to carry on hts experi- 
ments, which have been since taken in hand by Messrs. Lister & Oo. 
During this time he purchased 250 to 400 maunds of green cocoons annually from 
the'Payrtf/5. <r 

•* Messrs. Lister & Co. have now carried on sericultural et/kerprise in the 
Panjab for ten years, but without attaining commercial success. The abandonment 
of Mr. Halsey s principle of keeping the distribution of seed and the reeling of 
cocoons in his own hands and getting cocoons reared by villagers working under a 
certain amount of supervision is, tn my opinion, the cause of the failure. 
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“Messrs. Lister fit Co.’s doings in the Panj 46.-^^* The rearing in the 
Paniab and in the North-Western Provinces is now conducted on similar line^ and 
as 1 tiad already spent a month at the Company’s establishment in the Dun» I simply 
paid a visit to their establishment at Gurdaspur to see if there was any peculiarities 
to notiee with regard to the enterprise in the Panjib. These I detail below : — 

** (i) i'he real ing'bouses arc situated at inconvenient distances for the supervt- 
Bion by one manager. They are separated from one another by distances 
of several miles, being located in three different towns, via., Gurdaspur, 
Gulpur, and Sujanpur, 

There is a want of proper supply of mulberry close to the rearing- houses. 
There are plantations no doubt, but the planting has been done so thick 
that the leaf is not suitable for worms in the last and voracious stage. 
As a matter of fact the manager prefers using leaf from the trc^s 
growing on road and canal sides. But caiting it from a distance favours 
thb generation of flachcrie in the nurseries. 

“ (3) There is no arrangement in the rearing-houses, cither here or in the Dvin, 
for keeping the rooms warm at the early stages of the wr>rrns nor cool at 
the last stage of the worms. Large rcaring-houses, inequality ot tem- 
perature, great heat at the last stage, and leaf coming heated m carts — 
all these mean unavoidable loss from dacherie. I he inequality of tem- 
perature, however, is not so great in these Panjab rearing-houses as in 
those ill the Diin. 

“(4) '1 here is no necessity in the Panjab to carry on rearing directly under the 
Company’s supervision as there is in the Dun where the industry is 
unknown among Natives. It is enough to rear a small quantity of worms 
only lor seed purposes, and this rearing will ser\'C as an example to the 
Natives for ratuuial treatment of the worms. 

“ Thr present year's crop . — This year fresh seed was imported for the rearing both 
in the Panjsib and in the Dun, as last year the crop suffered very much from pebiine. 
In the Paniab 24 ounces of Smyrna seed and 26 ounces of Bengal seed were use i. 
No disease was noticed in the crop from the Bengal seed. \Vith regard to the 
Smyrna .seed, it was remarked by the manager, in his letter dated the 5th June, that 
six ounces of it did not hatcli. and that the last lot of worms died of flacherie. From 
the Bengal S€?ed 0 maunds 24 seers of cocoons were obtained, and from the Smyrna 
seed 5 maunds and 7 seeis. 'I hc weight was evidently taken after the cocoons were 
killed and dried, or else the result would be extremely poor. VV’hen I visited Gurdas- 
pur the rearing of the Bengal had Hriished and had proved very .satisfactory. I'he 
Smyrna worms w^ere also spinning their cocoons and the whole lot looked very healthy. 
In searchirig the litter through and through, 1 discovered a few worms with flarhcric. 
On enquiring of the manager, I was informed that cleaning was done only once during 
each month, and that if he had to do the cleaning everynither day w hen the worms were 
small, and daily when they w-erc large, he could n(»t do the rearing at less than K20 
I>er inaund for labour alone, whereas his instructions w'cre to spend only about Ko 
per maund for labour. My suggestion was that he could do the cleaning as cheaply 
ii he introduced the nets I used in Bengal. 1 he first c<'St would not be prohibitive for 
any but the poor rayats, 1 am not surpris«*d, therefore, that since 1 came away from 
Gurdaspur flachcrie did some damage to the crop, as the germ that causes this disease 
is the ordinary germ of fermentation of mulberry. 

** Concluding remarks, — In conclusion, let me repeat that Messrs. Lister fit 
Co.’s efforts in the Panjiih should be continu'd to the distribution of cellular and in- 
dustrial seed among villagers, encouraging the rearing industry among them, keeping 
up a few model rearing-houses for rearing cocoons for seed purposes only, and reeling 
the cocoons purchased from the villagers. I he Company ought to be satisfied by this 
time that cocoon-rearing, except as a cottage industry, can never pay.” 

Kashmir. 

Incidentally reference has been made above to the silk of Kashmir, and 
the author has repeatedly expressed his conviction that if India is ever likely 
to produce Bombyxmori silk in competition with the produce of France 
and Italy, ij^ will be by the extension and improvement of sericulture of 
Kashmir more than by effort being expended with that object in view 
within the limits of British India. Mr. Liotard’s Memorandum will be 
found contain many details regarding Kashmir silk. Mr. N. Q. 
Mookcrjl, the most recent writer on the subject of Kashmir silk (Report of 
Tour of Inspection, August fS^o) furnishes much useful information arf 
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f offers many practical suggestions for future guidance. Space can only be 
afforded for one or two passages of his report, however, of which the follow- 
ing facts and theories regarding the history (k sericulture in Kashmir may 
be given 

Before 1869 the silk industry of Kashmir had existed in the unorganised crude 
state in which it had probably existed for centuries, from the days when Bactrian silk 
was exported to Damascus and other centres of manufacture. There is little dcubt 
that Kashmir formed a part of the ancient kingdom of Bactria before the Christian 
era, and that some of the raw silk that found its way to the west came from Kashmir 
also. Nothing, however, is known in Kashmir about the origin of its silk industry 
beyond the fact that it is very ancient, and that it is intimately connected with that 
of Bokhara, with which it has always had interchange of seed and silk, 

“ In 1S69, under the orders of the Maharaja, Babu Ntlambac Mukerji under- 
took the organisation of this industry on a systematic basis, and within eight years the 
industry was put in a most flourishing condition. The income of the State gradually 
rose to five lakhs of rupees in one year according to the report o( Babu Rishibar 
Mukerji, the present Director of Kashmir Sericulture, the gross outturn, however, 
of the best year (1876) being about one lakh of rupees according to the table given 
by Mr. Liotard (page 54). I was very 1 much stiuck with the numl>er and magnifi- 
cence of the reanng-houses and factories erected by the State at this time of the 
prosperity of the industry. The number of native rearers increased enormously, and 
the industry being a State monopoly, the whole was put under a centralized system of 
control, rbis was both the source of weakness and of strength of this industry. 
Under this centralized system bad seed resulted in general calamity, which would not 
have been possible if the industry had remained in tlie old unorganized condition 
fcach rearer choosing his own seed). Pehrine was introduced into the country with 
the highly domesticated though superior foreign cocoons Irom Europe, China, and 
Japan. The artificial system of selection introduced by Pasteur to avoid pehrine 
became a necessity when fhe foreign breeds were introduced, and, owing to the 
absence of this system and the evil methods of rearing which were in practice, the 
source of seed supply became also the source of the silkworm plague, and the down- 
fall of the Kashmir silk industry was, therefore, so precipitate and complete. I he 
industry, which was put on a new basis in 1870, wjus nearly gone in 1S78, and in 1879 
it was virtually abandoned by the State, I'he foreign cocoons were no doubt richer 
in silk than the indigenous cocoons, but the latter had a native vitality ot their own 
belonging to a country that was peculiarly adopted for sericulture, and the intro- 
duction of foreign cocoons without the system of giainage proved to be the ruin of 
the Native industry. 

‘Mn 1S88, when the Government of Bengal had laid the foundation of resuscita- 
ting a decaying industry, the Kashmii Government also determined to do likewise 
and in December of that year Babu Rishibar Mukerji, Chief Judge of Kashmir* 
and brother of Babu Nilambar, visited Berhampur with the object ot enquiring 
how the sericulture of Kashmir could be revived. From his de.se ript ion of the plague it 
seemed to have been nothing else than pebrine ; and as the system was centralised 

1 assured him that it would take but two seasons to revise the silk industry of Kash- 
mir conipletely. The question of pebrine was as easy of solution in Kashmir as it 
was in Europe, and I assured Mr Mukerji that the difliculties experienced in Ben- 
gal would not be experienced in Kashmir. 

A few words of explanation are here necessary to show how it is that Pasteur's 
system answers so well in countries where the European or annual silkworms arc 
reared, and that it does not seem to answer so well in Bengal. In Bengal, nowhere 
in the silk districts is a longer rest than that of three months allowed, though a rest 
of seven or eight months is absolutely necessary to kill the germs of pebrine. This 
rest is naturally obtained where the silkworm eggs take alx)ut nine months to hatch 
and if the seed used is free from the germs of pebrine (a condition which is easily 
Stcured by cellular selection), there is nothing to fear from the; disease producing 
germs that might have abounded in the previous year. In Bengal, however, the 
germs of infection are always being renewed, and they are alwayl present in their 
nascent and virulent condition. So in Bengal it is not a question of mere heredity, 
of which Pasteuris system is a complete selection, but of infection, which a gale or 
a bundle of leaf may bring into a rearing- house, where, notwithstanding the use of 
^ pure seed, loss from pebrine may take plsuie. 
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** THbre was thus no infection to fijjht with in Kashmir, and Pasteur’s method was CULTIVATION 
as easily applicable there a» in Europe. There were no disturbinj^ elements, such as KastamlP* 
the fly pest, or unsuitable climate, or improper leaf, to throw one out of calculation, 
and the question of improvinjj Kashmir silk simply meant that of using seed selected 
by Pastfwr’s method, 

“ To make sure that it was pebrine that was the cause of the sudden decline of the 
silk-trade in Kashmir, 1 requested Mr, Mukerji to stuid me a little seed on 
his return to Kashmir. This seed arrived in Ft?bruary 1889 and hatcht^d well, but 
by rt)*? middle of March the worms neaily all died of pebrine. In my letter dated the 
25th March 1889, which appeared in the Rttfilishmun dated the 2ytb March, I said 
about the rearing from the Kashmir seed : ‘ 1 have also finished the rearing of about 
10 ounces of eggs sent from Kashmir, where the silkworm plague was most intern^ 
fast year, and, as will no doubt l)e heard two months hence, will be more so this 
year.’ In my l^fiter dated the 16th April, which appeared in the Knglhhmatt of the 
19th, 1 said : * When the rearing in Kashmir this season will be over, he will find 
that my forecast regarding this crop will also romc true. Here more than 95 per 
cent, of the worms will die before spinning, in spite of the careful arrangements un- 
dertaken this season by the Government ot Kashmir in the rearing of the worms.* 

Mr, R. Mukerji, in his report of the rearing in May from the same seed, 
writes : * In April 1889 1 collected three seers of eggs from the rearers with the object of 
rearing them under my own supervision in the State nurserie'^, and for this purpose j 
I selected three nurseries in thrt‘<’ different places. My object in rearing them in the 1 
State nurseries was to do away with the objections regarding improper ventihation, 
light and other inconveniences usuallv found in the fearers* houses here, so that it | 
might not bo said that the worms dieil more for not bring properly looked after and | 
treated than fnun any disease, I he worms in the above nurseries appeared to be in ; 
very satisfactory condition up lo the third mruilting, but, unfortunately, sot)n after it ' 
they showed signs of decay and a deidoralile loss took place at the fourth stage.’ 

'l‘he rearing was done with special care in Kashmir, as the authorities w'ere warned 
of the failure, and the failure was as pronounced in villages as in the State nur- 
series. 

“'I he collapse of the indust' y being now certain, the State agreed to try 
Pasteur’s method the very nt y,t season, that is, the one that is just over. I wrote to 
Signor Susani ol Italy to send too ounces of purely cellular seed and of the three 
best classes of cocoons, vis.i round, white Chinese, which was recently getting into 
Such favour in Italy and France* and.ltalian w'hite and yellow cocoons specially reared 
and .selected by Signer Susani. I advised Signor Susani to send the seed by 
pivst and not as caigo, to pa<'k it up in a particular manner, and to see that it left 
Kurope before the cold weather set in, bT, if once hibernation took place, the deve- 
lopment of the embryo Tiuist goon unchecked until the hatching or death of the 
worms. How imjKrrtant these precautions were woidd be .apparent from the fact that 
out of the three consignments c»l eggs receiverl from Kuro]>e this year for the Kash- 
mir experiments ordy this <»rie consignment of u>o ounces arrived .safely and gave 
jierfeci result, while of the other two the eggs in the one had hatched on the way and 
in the other got smothered and arrived dead. 

In fact, the success of the Kashmir experiments this year was wholly due to the 
too ounces of seed obtained from Susani’s. The State also got a consignment of 
seed fiom Bokhara and another from C hina for this year’s experiment. Both of 
these 1 founcf badly pebrinised, and I advised that they should be reared 20 or 30 
miles away from Susani’s seed and promised failure from these seeds. Ihe China 
seed failed almost completely, 2 seers and 3 chattacks of cocoons being the result of a 
cj^uantity of seed which was not measured, the eggs being xtttachcd to pieces of paper. 

From the Bokhara seed (4 seers and 12 chattacks) only 8 maunds 12 seers and 12 
chattacks of cocoons were obtained when there ougr.t to have been about 150 
maunds, if similar result to what was obtained with the seed from Susani*s had been 
obtain^l with Bie Bokhara seed also. From the 1 00 ounces (about 3 seers) of seed 
from 848 ani*s 64 maunds and 26 seers of green cocoons were obtained ; of thit 1 
seer 2 chattacks^^ind 4 tolas of seed, or about 37 J ounces that was reared in the State 
nurseries gave 35 maunds 14 seers and 14 chatlacks oi ct>coons, and the i seer 15 
chattacks and i tola or about 621) ounces reart'd by villagers gave 29 maunds 1 1 seers 
oi cocoons. 1 h<? seed used was the same, and yVt the result obtained in the State 
nurseries is far superior both in quantity and in quality and equal to what is obtained 
III hurope. 
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'Tho following table gives a comparative view of the relation of th«*produce to 
the seed used in Kashmir and Jammu this year and in some other years : — 


Place. 

Year. 

Quantity of 
eggs used. 

Quantity of 
green cocoons 
produced. 

Proportion 

of 

increase. 

Rlmakks. 



S. C. T. 

M. s. c. 



r 

1873 . 

680 

43 22 0 

1*261 


Jammu 

1874 . 

78 0 0 

232 10 0 



1875 . 

128 0 0 

258 0 0 

i 'So 


L 

1876 . 

135 0 0 

308 30 0 

1*91 

The figure given in 


1S76 . 

3,300 0 0 

S,5oo 0 0 

8 37 13 

1*154 

Liotard's report 
for 1876 is 1 0,035 1 



1S88 . 

52 *2 H 

»*7 

mail nds. 


1S89 . 

17 13 0 

7 10 4 

rO 



1 Sijo . 

300 

64 2O 0 

i *860 

For 1890 I have 



(The total 



taken into consi- 

Kashmir . 
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! 

1 
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j 

i 

i 
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State nur- 

1 se fries.) 
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The improvements introduced in the system of rearing in the State nurseries this 
year will be obvious from the above table. What the defects of the Kashmir system 
are, and what', improvements I found successfully introduced by the Silk Superintend- 
ent, a man who was trained for over three years at Berhampur, will be found in my 
preliminary report, of which 1 enclose a copy. The introduction of the clearing 
nets, of chopping up of leaf, and regulation 01 temperature day and night throuLdiout 
the rearing season at 75'^’F., were the principal improvements. The method of niber- 
nation adopted was also very exact, and the method of inculcation was not the ordi- 
nary European method, but that invented recently by Signor Chrici, and which was 
described in the Bulletin des Soies el dcs Soieries dated the ist June iS.Sq, The 
method is much simpler than the ordinary European method, but quite as effectual, 
instead of raising the temperature gradually from 32°E, to 75' F., the eggs as soon 
as they were brought out of the refrigerator were put in a room which w^as kept 
uniformly day and night at the temperature of 75'^^F. Daily to raise or i'’ is a long 
and a tedious process, and the hatching under Signor Chrici*$ method was found to 
be as complete and uniform as wit the Ordinary European methoo. This is an ex- 
cellent confirmation of the view put forth by Chrici, and there should be no hesita- 
tion in future experiments to adopt this as the proper method of incubation instead 
of the one still practised in Europe. 

“ I stayed only thirteen days in Kashmir — seven days being spent in villages and 
six at Srinagar. The arrangements for the rearing were so good that I assured th»^? 
Resident there was no use my staying there to see to the eud of the crop, and that 
the rearing was perfectly safe in the hands of the Superintendent and controlled by 
Rishibar Babu. The results have, happily, borne out the pormises of^success.^* 

IV.->BOMBAy & SIND. '' 

The various attempts which have been made to introduce the rearing of 
mulberry silk in Western India may be said to have established the hope- 
lessness of the enterprise. The reader should consult Section II. of 
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Mr. Geoghegan’s work, and pp. 56-58 of Mr. Liotard's Memorandum. 
It may at once be admitted that the chief Bombay silk interests are ton* 
nected with the power loom mills which run almost exclusively for the 
Burma market. In the review of the trade below will be found particulars 
regardifig the consumption of silk in the Bombay City Mills and by the 
lo^I manufactures of the Presidency. 

The 1 jazetteers of Bombay contain numerous articles on the silk manu- 
factures, but Thana, Nasik, and Poona are the most Important, The fol- 
lowing references to instructive articles on Bombay Silk may be con- 
sulted : - St^rat, IL^tyg; AaiVa. ///., $4 / Ahmedabad, /l^., 13$: Cutch, P., 
/26; KoUiba, XL, Jji ; Khandesh, XII, ^ tH6 : Thana ^ XI IL, Pt L, 379 > 
*iS4; Aasik, XVI., 15$: Dharwar, XXII,, 375* Paona, XVIII., 63, 285 : 
Bijapur, XXill., 371 - 

Though silk culture has made less progress in Bombay than perhaps 
in any other Province, Western India am baist of having given the sub- 
ject a more searching and patient trial than has been the case w ith the prov- 
inces of India generally. So early as 1838 Signor G. Mutti was Superin- 
tendent ot Silk Culture in the l3cccan. In his Guide to Silk Culture, 
Mutti furnishes much practical information of great value. That work : 
will be found in the Transactions of the Agri. •Horticultural Society of ■ 
India, Vol. VI., pp. 149-197. Tavernier devotes a special chapter of his 
highly instructive book of travels in India published in the seventeenth ) 
century) to the Bombay silk manufactures. Speaking of the rearing of silk j 
in Kasimbazar’* in Bengal he remarks of the surolus stock that, after j 
supplying the Dutch merchants and those of ‘‘Tartary,’* “all these’ 
silks are brought to the kingdom of GujarAt, and the greater pan 
come to Ahmedabad and Surat where they are woven into fabrics.*' 

V.-^MADRAS. 

It may be said that Mr. Qeoghegan’s report on the experiments con- 
ducted in Southern India and Mysore, with a view to introducing mulberry 
silk culture, fully exhausts the subject. Mr. Liotard gives the following 
further particulars 

“ The egg's procured from Messr*. Lister &Oo. and those from Kashmir and 
China were distributed by the Madras Government for experiment to the Superintend- 
ent of the Government Farm at Sydapet, to the Superintendent of the Jails at Coim- 
batore and Kajamundry, and to Dr. Short! at Varkand in S.alem. 

“The report of the trial at Sydapet does not make any mention of the quantity of 
tried, or of the date of hatching, mode of rearing, or quantity and quality of 
coanins produced. The trial was made some time in the month of February 1S83. 
ihe only information given is the following;— 

“ In connection with Lister & Co.’s eggs, it is said that ‘ the results seem to . 

Possible here in the colder months to rear silkworms but that very grave i 
doubts exist ‘whether any satisfactory commercial results can be obtained in conduct- ! 
ing stfricultmal operations under such adverse circumstances as must be encountered , 
in this vicinity.* The average maximum temperature during the trial wasSS ,?**. The | 
cocoons obtaineil averaged a ttl, and ioz, eggs were produced which have 1 

been kept for further trials. | 

“ In connection with the Kashmir and China eggs, it is stated that the whole of the | 
worms died fmm the effects of the high temperature, which ranged during the trials 
between 03*2 and 94*8®; and that possibly the condition in which the eggs arrived, 
conibined with the fact that the eggs were from climates differing widely from that ot 
^ also have rontributeo to the unfavourable result, 

Uij Mie question of the food-supply for the worms, it is said that there waS ‘a 
number of healjhy acclimatised bushes,' and that an abundance of mullK;rry leaves 
c 'vorms to be w'ell fed during the whofc experiment. 

^ -^bperintendent of the C oimbatore fail reports more details, and the follow- 
ing IS a siunmasy thereof s— • r 

. * ^ ^ receivinl on .'T3rd January, Many of the eggs had 

ac ed. Five thousand two hundred and thirtj' worms obtained in all, none died ^ 
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cocoons finished by the 2'?th February; the food was of course nuilberry < 5 caves, but 
the variety used is not mentioned. I'emperature of the room during the rearing; 
raiyed from 75° in the morning to 85® in the afternoon. Five thousand one hundred 
and thirty of the cr^oons were reeled off, giving lo^ ozs. of silk ; the remaining 100 
cocoons were set aside for breeding. The first cocoon opened on the 5th^^ialcht and 
the laying of the eggs was completed by the 8th idem. The eggs of this brood 
have been kept for the continuance of the experiment. The eggs oi one of the moths 
were found to be 30. 

. * Kashmir eggs: 3 ozs. rec<^tved on 2nd March. Hatched between 4th and loth 

mem. Variety of tbo rnulbcrry leaf used is not stated, but tho supply was ample. 
‘®*”Pprature of the rearing-room was from 80° to 90®. The worms lived on through 
the different stages of their growth till they commenced to spin on the ist April,, 
when an epidemic broke out amongst them and large numbers died daily, the num- 
ber of deaths decreasing as the number ot cocoons increased. One mx^uliarity in 
the disease was that the worm turned q rite black alter its death. • By the » ith April 
the last cocoon was formed. During the eleven days 3,918 worms died and 7,944 
cocoons were spun. Many of the worms died in the act of spinning, and numbers of 
the chrysalis died in their c<)roons. Fifty-one empty cocoons weighed 1 oz. Three 
hundred cocooiis were retained lor breeding and 7,644 cocoons were reeled off, yield- 
ing ith 2 oz. ot silk, which was of two tints — a creamy white and a pale yellow. The 
breeding cocoons began to open on the loth April and ceased on the 26th idem : 
seventy-eight only opened, and the chrysalis of the remainder was found dtrad. Uf 
the 78 moths, 24 tern ales only copulated with the males, some having died before the 
males were available. The 24 females laid oz. eggs, which have V)cen preserved tor 
further trial. 

“ ‘ China eggs : *a quantity* received on 2nd March. On the 7th idem a few of 
the eggs hatched out, and by the 1st Aptil 36 commenced to spin. By the 9th idem 
go cocoons formed. The cocoons obtained were very poor and ot a while tint. They 
all opened by the i8th idem (with the exception of 4). Cnly 25 lenuile moths, how- 
ever, eventually laid eggs, as several of the females died before the males emerged 
from their cocoons. One hundred and hlty-one ^mpty cofoons weighed 1 oz. On 
27th April a few of the new brood eggs hatched, lieing multivoUine, and by the 3rd 
May l6S \yorms were out. I hese worms were doing well when the report w *.s written. 
The remainder of the new brood eggs seemed good, and not having hatched, lead to 
the inference that they are univoltine. 

In the Rajamundry Jail the majority of the egg received were found to have 
hatched on the way and the wonns had died. From the residue, 49 worms were rrh- 
tained between the 7th and 13th February; these did well, and between the 26th idem 
and 6th March they finished .spinning then cocoons. Most of the cc/coons produced 
were retained for reproduction, and 34 moths appeared between tho Sth and 17th 
March, and gave over 1,500 eggs. Eight days after, the fresh breed of worms began 
to appear. 

From Salem Dr. Shortt’s report furnishes the following particulars : Lister & 
Co.* S were received on the 23rd P'ebruary ; a portion had hatclied on the way ; 
the remainder was successfully reared and spun their cocoons about the 21st March. 

I he Cfx:oons were i,oSo in number, and were small and oblong ; the majority was of 
a creamy white colour, 75 were pinkish and a few were yellowish ; 200 ol the cocoon.s 
w^ere reserved for reproduction, and the rest were steamed lor reeling. From the for- 
mer, moths issued in due course and eggs were produced which, at the time the report 
was written (12th July), had not hatched out. The Chhia CjgjgA W -re received in 
March, and are said not to have been fertilised : a few worms hatched, but died al- 
most immediately. The Kashmir egsfs hatched w'e ll, the worms grew healthy and 
strong, till, within a few days ot the spinning, ‘ they died off in two days in the most 
mysterious manner.'^’ 

In the reports issued by the Director of Land Records and Agriculture 
frequent mention is made of the subject of silk, more especially tasar. The 
report for 1883-84, however, contains the details of an extensive experiment 
fpP» S 4 -' 59 ) in which the failure experienced may be regarded as due 
to starvation of the worms. A considerably greater interest mav be said 
to exist in mulberry silk in Mysore than in any other part of South India. 
Very little process has, however, been made since the time of Dr, Bucha- 
nan-Ham»lton^s visit to that province : his report should be consulted. 

VL--CENTRAL PROVINCES. ’ 

These Provinces, along with Chutia Nagpur and the adjoining portions 
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of Orissa and Madras, may be said to constitute the tasar area of India. 
In local reports, therefore, which speak of silk without specialising the 
class of silk meant, it may safely be admitted that tasar silk is being dealt 
with. Some few years ago, however, Mr. J. B. Fuller obtained seed of 
mulberry silk from Messrs. Lister & Co. Mr. Fuller reported that the 
climate of the Satpura District most nearly resomV>lefi that of Dehra Dun, 
and that the experiment appeared to have been Lairly successful at Chhind- 
w^ra. Mr. Fuller’s report will be found in Mr- Liotard’s Memorandum, 

VII.-ASSAM. 

While mulberry silk culture is pursued here and there to a limited 
extent in some of the tempeirate tracts of this Province, as, for exam- 
ple, in Manipur, it may safely be said that Assam silk consi^r:ts of eri or 
mtiga, two of the so-ailled wild forms. Some 200 years ago Tavernier 
wrote of the Assam “ wild silks” that “ the stutTs made of them wxTe 
very brilliant.” He speaks of the cocoons as being round and remaining 
on the trees for a whole year. Perhaps his reference was to tasar silk ami 
confused Assam with Bengal generally. In an article which has recently 
appeared in the Nineteenih Century, Sir J. Johnston informs us that the 
tradition prevails in Manipur that silk culture and manufacture was in- 
troduced into that little State from China. The author had the opp<.*r- 
tunity, while on a visit to Manipur, to witness the system followed of re;ir- 
ing the worms and reeling the cocoons. The worms were to a large ex- 
tent allowed to run wild on a scrub of mulberry bushes, and absolutely no 
care was bestowed on them. Yet the silk obtained was of superior qua- 
lity and the manufactures highly creditable. The people were, however, 
so superstitious on the subject that it was impossible to learn more than 
the most ordinary facts. Judging from the rampant growth of the mul- 
berry bushes and the prevailing climatic features of the Slate, Manipur, 
next to Ka^^hmir, would appear to offer the best prospects of a future ex- 
tension of sericulture in India. I^ibour could l>c had plentifully, and large 
expan.ses of rich land, perfectly level, would be available, which for 
centuries have not been cullivated, and which bear a wild vegetation that 
in many respects resembles that of China and Japan. The average height 
of the northern porlit)ns of the valley is about 3,000 feet, but much 
land could be got at even 5,000 feet, in which the humidity and tempera- 
ture closely resemble that of France or Italy. Perhaps no better counirv 
exists for the oak-feeding Antheraea pernyi than Manipur, so that botli 
“ Cliincse tasar and mulberry worms might be reared. Manipur might, 
in fact, be described as a land of oak.s, and in many respect. s it possesses the 
characteristic features c»f .Shantung, the home of Anthersea pernyi, which 
might be characterised a,s the best of all the so-called wild silkworms. 

VIII.-^BURMA. 

Mr. Geoghegan informs us that at the time he wrote, sericulture was 
pursued mainly in Prome, Th.ayetmyo, Henz.ada, Toungu, and the northern 
jKjrtion of Rangoon, by a class of people who lived in villages by themselves. 
The silk produced was, however, of .'ui inferior kind, being derived from the 
insect already dealt with under the name of Bombyx arracanensis. Mr. 
Liotard gives us the following particulars regarding a sample of Burmese 
silk 5 k— 

! A** of raw silk of the Prome District received by the Government of 

India m the early part of 1883, there was oyrtainly no improvement apparent. The 
satnjMes wer© transmitted to the Secretary of State, and were reported upon 
"y Durant & Go., silk brokers of london, thus: — 

”ot able to jjivc you a very encouragincr report on the samples *. (i) the 
iieau IS ^er> imperfect, being uneven, gouty, and knobby ; {2) the length of reel 
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the circumference of the skein) is too larjfe for any ma< hinery now in use in this 
country ; and it such did exists it is doubtful if any employment could be found for 
silk so detective in all respects. There beings no market here for such silk, it is diffi- 
cult to give anyth in like an accurate quotation of the value ; but if a market could 
be tound IQ Mar^illes, where there is an outlet for * dappioni * of Italy and France, 
with which it might compete (at a distance), the value would be about ieven shil- 
lings per lb. 

* So far as we can judjj^e, we are inclined to think favourably of the nature and 
quality of the cocoon ; and if technical skill was brought to bear so that the temper- 
ature of the water, the laying of the thread on the reel, and some minor points ii. the 
raafiipulation of the cocoons could be accurately determined, the silk prcxluced from 
such cocoons as the samples indicate would, we think, compete successfully witb^ 
niat of Bengal, as also with that produced in some of the north-west provinces of* 
China/ ** 


OSES. 

1830 


PROPERTIES AND USES OF BENGAL SILK. 

Incidental references have been made to this subject here and there 
throughout the foregoing pages, but it may serve a u.seful purpose to bring 
together into one place tne main ideas. The following passage from Mr. 
N. G. MookerjTs* Note on the Decline of the Silk Trade in Flengal * {Puh* 
Itshed Ociober 1888 ^ may be accepted as conveying the chief facts of im- 
portance : — 

** But it IS very doubtful whether Bengal silk of the present quality will bo used 
at all in Kurope n future, except for certain sj>ei.ial purposes. I do not deny Bengal 
silk has some special Qualities, for which it will probably always command a small 
amount of demand. It is the best silk for gloss, elasticity, and for taking the black 
dye, and no other silk will make better Sunday hats than Bengal. But taking it all 
in all, it is the worst silk in the market, inferior to European, Japan, and China silks. 
VVheri these silks sell at 45 francs per kilo., Bengal silk sells at 32 Irancs. The rcawn 
for this is, as Mr. Wardl6 pointed out before, that Bengal silk is the worst reeled silk 
in the market, and it will be impossible ever to reel Bengal cr)coons to produce silk 
like the European, Chinese ot Japanese silk, however the reeling machines may be 
improved. A European or Chinese or Japanese cocoon of a good class contains 
thread four times longer than a Bengal cocoon, the former containing 800 to 1,000 
metres of rcelable bavct the latter only 200 to 250 metres. This must make our silk 
at least four times more uneven than the other silks, whatever reeling machines may 
be employed. It is necessary to add Bengal cocoons at the time of reeling at least 
four times as often. I say at least, because the have of the Bengal silk is the weak- 
est of all and thus very liable to break. Another cause of the unevenness of Bengal 
silk, due to the character of the cocoons, is the lightness of the chrysalid causing the 
telettc to jump up and cause duvets or paqeuts, whereas the chrysalid of the Bombyx 
mori cocoons by its own weight helps to break the thread whenever it becomes very 
fine towards the telette. The effect of unevenness i.s enhanced by the practice of try- 
ing to hide this unevenness prevalent in Bengal filatures. When the skein i.s taken 
from the reel, it looks more uneven than when it is packed up. Picking and clipping 
help to make it look more even, but this makes the continuity of the to be 

severed in several places. Skeins, in their rough state, are really better than skeins 
prepared in this manner ; but the former look so dirty that in the European market the 
latter fetches a higher t)rice. This is the excuse fur the practice of picking the skeins 
prevalent in Bengal hlatures. When the Bengal grege is made into oi’ganztrlc and 
trame, it breaks so continually, that one girl can manage only f) to 30 skems at a time 
during the process of milling, whereas 100 skeins of European or superior Japanese 
and Chinese grege can work at the same time under the supervision of one girl. This 
makes it so costly to turn the Bengal silk into account, and where labour is dear as 
in America, they will have nothing to do with Bengal. In France and Italy also 
wages of labourers have been steaduy increasing. 'I his I believe to he another cause. 
Insides the diminished production of cocoons in Bengal, of the fall of the Bengal 
silk trade. With increase of production of superior cocoons in China and Javian, 
and^with the enhancement of the manufacturing industries of silk in Europe, a still 
further diminution in the price of silk may be reasonably expected.^ On the other 
hand, of course, an increased production of cocoons in Bengal, due to the introduc- 
tion of Pasteur’s system, will tend to lower the price at which Bengal grege can be 
produced, by giving full work to hlatures. But the strain will continue just (he same 
and even with the introduction of Pasteur’s system, if that alone is done and 
nothing else, no permanent amelioration can be expected.” 

6. 1830 


Products of India. 


57 


of Beafi^al Silk* 


{G, Watt) 


The great defect of Native-reeled silk is the want of thread uniformity. 
The fibre in being drawn from the cocoon every now and then passes off 
in loops or folds. This constitutes the dtwet of French writers, which is 
removed or minimised by the crotsttre effected by the superior and 
moderrf reeling apparatus* That is to say, a certain strain is given to the 
have (or individual cocoon thread) by passing it round carefully- ad justed 
pulleys and by the have being several times crossed around itself. The 
process of croisctte causes the bat es of two or more cocoons to lie together 
into'a uniform thread. All these and many other delicate adjustments have, 
in Native reeling, to be accomplished by the hand, and added to the im- 
perfections unavoidable in crude, as compared w’ith refined methods, 
*the cocoon possesses intrinsic defects that increase the inferiority of Native 
reeling. As ♦mentioned by Mr. Mookerji the shortne.ss of the have is 
a serious drawback, but the cocoon has a greater amount of gx\tr\y gres, 
than the European one, and it is withal lighter, smaller, and softer, 
defects which increase the amount of waste and make the have shorter 
than it need be. Tl^e presence of “ knibs,” ** slubs/* etc., lower greatly 
the value of Bengal silk. It is characterised as foul, but when reeled 
at the European filatures all these defects are combated, more or less 
successfully, and an article is produced that commands a good market, and 
which will always hold its own for certain purposes. The discovery of 
methods of utilising waste silk can, however, be seen to naturally operate 
unfavourably on the inferior Native-reeled silk. Instances are even on re- 
cord where a manufacturer has found it, within recent years, desirable to cut, 
not only Bengal mulberry silk, but native reeled tasar, into short lengths, 
and to card and spin these as if they had been “ waste *’ instead of reeled silk. 

Some 200 years ago Tavernier made a somewhat interesting obser- 
vation regarding the silk of Kasimbdzar, “ As for crude silks,*' he says, 
it should be remarked that none of them are naturally white except that 
of Palestine, of which even the merchants of Aleppo and Tripoli have 
difficulty in obtaining a small quantity. The silk of Kasimbazar is 
yellow, as arc all the crude silks which come from Persia and Sicily, But 
the people of Kdsimbazar know how to whiten them with a lye made of the 
ashes of a tree which is called Adam's fig (— the plantain), which makes 
it as white as the silk of Palestine.’* 

DISEASES & PESTS. 

In the Museum Noti's {VoL following brief 

ficcount is given of the Diseases to which the Mulberry and several of the 
other silkw'orms are liable : — 

"The Mulb'in v silkworms of the te-nperate zone hav^ lonjf been known to suffer 
fron^ a nvnnt>«r of diseases. I'liesa wor« studied exhaustiv^y by Pasteur between 
the years i §65 and 1.S70, and the remedial measures which he recommend-wl have 
since been widely adopted in Europe, where they have proved the salvation of the 
silk industry. In Htmg'al, mulberry .silkworms suffer from similar diseases, which 
have been found by WoOd-MasOn and Mookerji to be identical with the diseases 
known in Europe. Within the last few years accordingly experiments have been 
carried on in Eerhampore, with the support of the Government, with a view to intro- 
ducing Pasteur’s system into India. Mr. N. G. Mookerji, who conducted the 
investigation, ha.s found some practical difiictiUies in the way of applying to the muUi- 
voltm^insects of Hengal, the reme<liesthat were devised for the univoltine silkwoj^ms of 
Europe ; thorjj^ would seem, however, to be considerable reason to hope that Pasteur’s 
may ultimately be adapted to thin requirements of the Bengal silk in- 

. summary is given by Cotes {Museum Notes) of the 

chief diseases to which the domesticated worm is liable— the original will 
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be found in Riley’s Manual, U.*S. Department of Agriculture, Ball No. 9 

(1886J;— 

a, Pebrine^^ which is known in Bengal as or when in an afif^rravateii form, 
as taliy is characterised by the presence ot micr<>scopic corpusclcst of oval nhape 
which are found in the tissues of the silkworm, and also in the pupa, moth, and 
The disease is not always fatal, but when it do« s not kill the worm it damag^es the 
quality of the cocoon. Besides beinjjcontajtioiis, the spores preserving? their powers 
of communicating the disease for considerable periods, it is also hereditary, the 
laid by a pebrinized female tendini? to prcKiuce peb^ini7t^d worms. 1 he remedy there- 
fore consists in general sanitary precautions to prevent infection, and in bioedin)? 
only from eggs laid by such females as are fonnd, on miscrosi'opical examination, 
after they have laid their eggs, to be free from corpuscles; the eggs laid by moths 
which prove to be pebrinized being carefully icjerted. 

“ b, Flacherie^ which is known in Bengal as kala shira, is charactcrisetl by the pre- 
sence of a chain ferment t in the digestive tract of the silkworVa and pupa ; the 
disease is contagio is, and to a certain extent heteditary in that the larviC of moths 
which show symptoms of flachciie have a pretlisposition to take the disease. I'he 
remedy* therefore consists tn general sanitary firecautions to prevent infection, and in 
the rejection, for breeding purposes, of all eggs obtained frt»m batches of coin nms, 
which, on microscopical examination of the digestive tracts in a percentage of the 
pupa», show signs of the chain ferment. 

** c. Must ardinft which is known in Bengal as r/<Mua, is caused by a fungus, Bot- 
rytis bassIaiUL, which appears as a white ertloresccnre on the bo-ly of the worm sormn 
hours after it has died of the disease. The disease is contagious, but not Imreditarv, 
for though the worm may be so slightly affected that it is able to >’|)iri, it inv,ariably 
dies before it becomes a moth, while healthy pupa; being jirotected by their cotioons, 
are not liable to be affected. The disease is sjuead by the spores, vvliicfi only a|>pe:ir 
savetai hours after the death of the diseased worm ; in the sj^eedy removal therefore 
of all dead worms from the breeding trays, is buirul an elhci' nl pfeveotivi^ 

** d. Grtissrrie, which is probably the samejas the disease thai is* known in Bengal 
as ra.na^ is of but little impoitancc, and is never hereditary. K.ttift seems to be known 
about it, 

** besides being subject to the above diseases silkworms sufTt?r from the .attacks of 
various parasitic and other enemies In Bengal considerable loss is occasioned by the 
Tachinid fly§ Trycolyga bombycis, which lays its eggs upon the liody of the worm. 
It grubs, on emerging from the eggs, b *re into the tissues of th<*i worm, an*! remain 
there until thev are full grown; they thi^n cut their way out and betake tliems dvrs to 
the ground, wKeie they pupate. When attacked by this pest the raterpdlar gener- 
ally continues to live and feed as b^lorer, and in sorn« cases s{)ins a coi oon, but it in- 
variably perishes when the grubs cut their way out. I hr cocoon made by a parasi- 
tised worm is generally a poor one to begin with, and is rendered unfit lor retrluig by 
the hole made by the grub in escaping Irom it. I his pe.st can be to a gieat i^xtent 
kept under by the reni'ival of all rubbish in %vhich the grubs pupat*’, tlir speedy suffo- 
cation of all cocoons that are known to harbour fly, the establishment of wf II marked 
intervals of time between the bunds, so that the flies that are bred with tli<^ \v*>rnis of 


* Mookerji reported in January iSsS tliat, wliile Flacherie, Gra:<srrii\ and 
AfMA’crjrdiJU’ have aUvay-S be:en known in Bengal. /V^rfut' has only apj* ;are<l within 
the last ten or twelve jpars, iK-coming each year more destructive, and causing fears 
of a total collapse of the silk trade. 

f Theseare the corpuscles of Paahistophyton ovatum (Nosema bombycis, *1//- 
crococcus Ovatttn ct^rpusdesdu a sole), shining oval cocci 2-3 /u. long, 2 fi. wid^ 
occurring singly and in pairs, or masses, or in rods 2*5 /i. thick and 5 p. long. They 
multiply by subdivision, d hey have lx;en experimentally proved to be the cause of 
pebrine, gattine, malcidie des corpuscles, or fitcksuckt ; and are found in the organs 
of diseased silkworms, as well as in the puna:, moths, and t:^frs.'-^{Crookshank's 
Introduction to practical Bacteriolo^v Lonchm, 18S7. 

X This ferment is Streptococcus bombycis of Bechamp (Microzyma bom- 
bycis) ; oval c*)cci, ’5 p, in diameter, occurring singly or in pairs or chains, *rh«y are 
found in the contents of the alimentary canal, and in the gastric jtnee of silkworms 
.suffering from //rzrAer/e {maladie de morts hlanre, jlaccidvaaa, 01 srhlajfsucht)*’^ 
(Crookshank’8 Introduction to Practical Bat tcriolojcv : London . !f.‘8b. 

§ For a detailed account of this pest see Indian Museum Notes, Vol. 1., No, a. 
(Also reprinted below, pp. O2-— 65. Pd.^ Diet. E<on. Prod.) 
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one die out before the next bund commences, and by precautions to prevent 
the propaifation of the fly in the inter fncduitc jfcnerations oi silkworms that arc rear- 
ed tor tnc production of seed. A soniewhat similar parasite attacks the multxjrry silk* 
worms of China, while in Japan the oudji fly (Udschymia sericaria**), which, how- 
ever, Has a somewhat different life-history, affects silkworms much in the same way. 
Some loss is also occasioned in silk-rearin*; establishments by rats, mice and ants, also 
by Dermestes and Anthrenus beetles, particularly by Dermestes vulpinus, which 
penetrates the coc' ons, and thus renders them unfit for reeling. l*he damage how* 
liver that is done by these pests is generally of only sec<indary importance. 

It may briefly be said that in no essential feature are the mulberry 
worms of India different (as far as liabiliiy to disease is concerned) from 
those of Europe, America, or the Colonies. The reader who may, there- 
fore, desire |ieiailed information on the subject should find no difficulty in 
procuring a fairly extensive library of books and reports that treat on the 
aiscases of the worm, 

'I'he Calcutta Silk Committee, in one of its communications to Govern- 
ment, affirm that there seems to be “ some misapprehension as to the 
causes of the d<N line in the silk industiy of Bengal, the true solution of 
which was apparently set forth by Mr. Reynolds, i.c., that the wfude 
question hinges upon the supply of cocoons/’ Thus the CommittfH* 
appears to view with gre^iter alarm a falling o(T in the anmial yield than 
in any supposed or real decline in quality. Disease and the fly pest arc 
the chief causes of the dimini«ihed yield and the CominittC'C is, therefore, 
fully alive to the? desirability of combating these evils. ** I he Committee/^ 
writes Sir A. Wilson, have watchird with interest the experiments wliich 
have been made from time to time in introducing foreign breeds of silk- 
worms, none of which have resulted in success, and they are sufficien<l> 
alive not only to their own interests, hut to Mhe benefit of their fellow-sub- 
jects in India,' and also of the silk industry in England, to lake full ad- 
vantage of any improvement which may be discovered by thv^sc working 
in this direction/’ It mnv \x: intertr.sting,” hcatlds, ** to th<* members of the 
Silk Association of Great Britain and Ireland to learn that with eradica- 
tion of disease* considerable improvement in the yielding capabilities of 
the cocoons has been already obtained." Hut it was subsequently found 
l>y no means an (vis\ matter to rarr\ mit in I^cngal the microscopic sys- 
tem of selection of healtln' stt<rk fn.>m which to distribute .seed. Indeed, 
many of the experts liold that the selective method had pn»ved a complete 
failure. Mr. Mookerji at the same time, in contending with the perplex- 
ing diRiculties with wdiich he found himself beset, changed his plans and 
scene of operations (or desired to do so), and thus laid himself open to 
the charge of vacillation. Pasteur’s systvm of dealing with the disease 
was even characterised as having given origin in Europe to an inter- 
mediary class of persons who constituted a drain on sericulture. That (he 
past thii*ly years of microscopic selection had not suftimi to eradicate the 
disea.se from Europe, nor to lessen tlu* necessity for microscopic selt\:tors of 
seed. It was pointed out that results nearly as bad as those normally 
attained by the ravats were got from the secauid generation of selected 
seed, so that a continuous selection and a constant supply of fresh seed 
became a necessity, and in a country of poor and uneducated people such 
as Bengal this was viewed as an impossibility. Mr, Mookerji recom- 
the formation of a laboratory in which the improvement of the 
breea of silkw<»rms, as also the estimation of the value of silR, etc., 
might be conjoined with that of the endeavour to eradicate the disease. 
But the Committee disapproved ; they the one olqect alone to be 

dealt^ w ith,*fur the present at least, namely, the investigation ot the preven- 
tion of disease and pest. The Committee accordingly wrote tlial il could 
not** accept Mr, Mookerji’s plan as being at all reasonable, or belbve 


SILK: 

Mulbcr^. 

DISEASES. 


f 


i 


i 


Decline of 
Bengal Silk 
Industry. 

i 8.9 

Coif. ith pp, 
tij, 75 , ro6, 
i //;, J4M^ 
fy6, /A7i 


MIcroseoptc 

Selection. 

! 1840 

pp: 14.49^ 


SCI it at 1.x . AV/., Dut. Hcon, Print. 


S. 1840 



6o 


SILK: 

Mulbeny. 

DISEASES. 


Cremation 
of Diseased 
Worms and 

of r>ehrls of 

Leaves, &c. 

1841 


Sericulture— 
a village 
Industry. 
Con/, with 
p, 49- 

1842 


Reforms 

Difficult* 

1843 


Dictionary of the Economic 


Diseases and Pests to which 


that any good can result from his abandoning the campaigrr* against 
pebrine, to do nothing at Seebpore but educate a few kuhans of cocoons. 
They believe that if the true cause of failure were sought out, that success 
must be attained. Having consulted Mr. Wood-Mason and Mr. Blechyn- 
den, they are advised that no progress can be made so iong as* Natives 
are not compelled to cremate all their diseased worms, debris of leaf, and 
excreta of the worms. These items are now, they understand, universal- 
ly used as manure for the mulbe'-ry fields, so that all leaf in these distrit^s 
must be more or less infected with pebrine spores. However pure thfe seed 
cocoons may be, that Mr. Mookerji can supply, the feeding with tainted 
leaf is certain to cause the infection of the worms in the rearers* hands. ” 
Below will be found a complete review of the facts which have been brought 
to light regarding the silkworm fly pest. In this place need only be 
remarked that many writers hold that fly is in India even more destruc- 
tive than pebrine. Intimately connected with the question of the eradica- 
tion of disease or the prevention of the fly pest is the question of whether 
the future of sericulture would progress more rapidly by the capitalists — 
the owners of filatures — taking over the cultivation of the mulberry and the 
rearing of their owm cocoons. Mr. N. Q. Mookerji has advocated that 
sericulture in India depends upon perfecting it as a peasant enterprise. 
He says, “it is impossible for foreign capitalists, with hired Native labour, 
to succeed in this industry.** Why it should be so is difficult to see more 
than that each villager in Assam should grow a few^ tea bushes and pro- 
duce tea much after the same fashion as pursued in China, and thus supplant 
“ foreign capital and hired labour. *’ The tw^o industries admit of an exact- 
ly parallel comparison. That tea does pay under Kuropcan manage- 
ment and pays better than as a peasant industry, may perhaps be admitted 
as proved through the greater success of India over China or by the higher 
price obtained for the Company-prepared indigo of Bengal as compared 
with the peasant produce of Maaras. It would probably not pay a capi- 
talist to enter on rice cultivation, on a large scale : it pays the peasant to 
grow not only rice but indigo, silk, sugar, or anything else, so long as he 
brings intelligence and a requisite amount of capit al to bear on his under- 
takings. The point at which large capital finds it profitable to supersede 
peasant enterprise may be said to be w'hen the article produced is of high 
value, thus admitting of liberal profit^ through luxurious perfections ; or 
when expensive appliances or the removal or mitigation of the liability to 
disease, low'er the cost of production or improve the quality, and thus pro- 
duce results not attainable by the peasant or artisan. In few industries 
could greater and more urgenllv needed improvements be discovered than 
in that of sericulture. That the peasantry of India can and do produce silk 
goes without saying ; but a century of education, of village to villnge lectur- 
ing, on the part of Government experts, and of prizes at local exlrbitions w'ill 
effect no appreciable reform. Ignorance and deep-seated inimical religious 
traditions have to be conquered and the social habits of the people raised to 
a far higher platform than they have as yet attained. In a discussion of 
the possibilities of improvement, it proves nothing that they do produce silk. 
Their best endeavours, w'hen actuated by the prospects of reward or en- 
hanced returns, fall far short of the possibilities. And it is not the fault 
of the rayats or peasants of India that they are unable to give the neces- 
sary ventilation, cleanliness, and food to their w'orms. They do their best 
with their limited resources. The fault is poverty. But so long as such 
a state of affairs prevails capital and capital alone can effect improvement. 
Whether improvement would be remunerative is quite another matter, 
Mr. Lister tried the encouragement of the village system in the Hanjab. 
He admits that he failed signally. In spite of the rewards paid, in 
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spite 't)f the patient efforts to instruct the cultivators, in spite of the ex- ! DISEASES, 
penditure of large sums in the supply of good seed, disease spread, and j 
dirt and carelessness prevailed. Ihe Par. jab experiment was abandoned. Can/, •with 
and Mr. Lister removed his scene of operations to Dehra Dun, where he pp. 12, t 7 -j 8 , 
has since conducted every stage of the experiment under his own manage* ^5-36, tr 62, 
ment and with hired labour. In a letter on this subject dated January; 

2nd 1889 Mr, Lister writes : — 

“You have two diametrically opposite opinions, and opposite systems ; and time 
anfl experience can alone show which is right. I have tried both systems, and have ■ 
paid dearly for my learning, and therefore can speak with some authority ; and I am 
fully persuaded that this great problem is now completely mastered, and that the ; 
future of sericulture in India is thereby assured. Nothing, therefore, could give me 
greater pleasure than that Mr. Mookerji, or any other official, should go and see ; 
for himself wlTat is being done at Lister^S Grant, and examine and test everything j 
relating to the cost and the quality of the silk produced. If his report is, as I believe ! 
it will be, satisfactory, tlu*n another year 1 should propose that the Silk Association j 
should send some one along with a G< 5 vernment onicial, and should again examine • 
and test everything relating to the <x>st and quality of the silk produced, and so pre- ;; 
pare the way for its Ireing carried out on a much larger scale by British and Native j 
capital. The time for the silk crop is close at hand, and, from its commencement in ! 
the first or second week in February, only requires from 301040 days to complete | 
it, so that either Mr. M. or some other expert appointed by Government, might 
easily devote a month to testing the results. i 

A considerable portion of the mulberry plantations arc now in fair bearing, and f 
surround the rearing-houses, and we are ptovided with seed of the first quality, being : 
the produce of Italian and French breeds, reared on the estate, so that there should 
be and can be no difficulty in testing e^verything. For this I have patiently worked ; 
year aftur year, and at last the time has come. I have said, give me a fulcrum, and , 
i can move the seriniltural world. Give me labour, sufficiently trained; seed free ; 
from disease ; plantations of sufficient age; and rearing-houses adapted for the 
piirpo'.e (and without this it is all labour in vain) ; and then there can be no difficulty ; 
in obtaining the most positive, accutate, and undeniable results. 

“ riiere are certain things of great importance that wc have already tested and 
proved. First, that disease, when the worms are properly fed and attended to, is 
unknown to us; second, that the seed of the Italianand French Bombyx mori, reared 
in the Dun, gives jtist as good cocoons as in Kurope, and, sofar, does not appear to 
degenerate. Last year we compared the two, and tound that the cocoons raised from 
our own seed were quite as good as those from imported Kuropean seed. We have 
therefore ccascd to import any, and rely altogether upon c.ur own ; and last year, ' 

Mr. Ferrant, the Manager, to whom much of our .success is due, in a small ex- 
perimental way, raised four crops of the ordinary polyvoltine Bengal sort, without so 
much as losing a worm. .Such have bc'cn the results of intelligent and careful cultiva- 
tion, and I am perfectly satisfied that di.soase, about which we hear so much, is only 
another name lor ignorance, ne lect, dirt, and rearing-houses altogether unsuited for 
the purpose. 

“ 1 am not proposing to write a treatise on sariculture (1 must leave that to those 1 
who have more time at their disposal) ; but the whole art and ir.ystery may l>e ex- 
pressed and enforced in three or tour simple rules, i’jrst sound seed ; .cfrourf air, 
sp'ace, and cleanliness ; third, regular feeding ; fourth, suitable rearing-houstfs. And 
where do you find i hese conditions in the native cottage? I have never seen any- 
thing of the kind ; they may exist, but, I again say, I have never seen them. AiV, 
space, and cleanliness the worms must have, or disease is certain, f lien comes regu- 
lar kreding, and at night, if possible, as we find that the worms arc healthier, spin 
sooner, and make much finer cocoons, with night feeding. 

“ Mr. Bose, Secretary of the Gurdaspur Board, is right, when he says (and he Conf Trith 
has evidently taken infinite pains), ‘ My own impr^»ssion is that the prevalence of 4*^9 

disease was far more owing to the want of care, the negligence and general ignorance 
whidi prevail amongst rearers than anything else.' At last, the Government 
officials are 'beginning to find out what I have long since discovered, that it is imjHJS- 
.sible to rear sHkwofins in dirt accompanied with neglect. And he says: ‘ They ; 
never care tc> make tlm rearing-houses airy, ^nd to keep them clean. * Ikidcr such j 
condvtions lam clear sericulture is utterly impos.sib!e. Give what prizes you will, it J 
is all money thrown away, Mr. Dane, l>eputy Commissioner, Gurdaspur, says; j 
•The firs*^ prize for foreign seed cocoons fell to Lister & Co.,^ and further op he ■ 
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says : * It seems somewhat absurd ’ (I should think it docs) * to award over Ri^ooo 
\>t»rth of prizes (or a total outturn of silk of such trifling value, vtM., K6,4i5.’ 
And what is more, if they gave every shilling in the Indian 'Ireasury they would not 
be one bit nearer. All the wealth of India can never make silkworms thrive in the 
hands of dirty, careless, ignorant native rearers. 1 have paid lor my learning, as f»>r 
several years I ioined the Government in giving prizes; but I srum saw that it was a 
perfect waste of time and m<mey. Then it was that I determined to try what could be 
done by having everything carried out in a proptM', business-like manner ; and I am 
now, as I think, on the point of having a ^eat success, after years of trouble and 
expense, ^ 

“ Just a word with regard to cottage cultivation, and then I have done. Where 
niuU)erry trees abound an.1 the climate is suitable, cottage cultivation should be pos- 
sible, provided the native rearers are supplied with sound seed, and, above all, arf> 
taught how to use it. A certain number of intelligent, traintvl rearers, going from 
house to house, might soon bring about abundant success ; but it is* qoite u.Heless 
to offer prizes to men who know nothing of sericulture, and who art^ totally i^rnorant 
ol the fundamental fact that silkworms cannot be reared excepting with suiticicnt air, 
space, cleanliness, and regular feeding/* 

Mr. Lister’s argument has much to be said for it, but it may be pointed 
out that it is one thing for Government to offer annu.ally small sums as 
rewards to be given at local exhibitions ; it is quite another matter to com- 
bat national defects. It neither argues ignorance of these defects, nor wilful 
neglect, for the Government to extend a helping hand in a direction which 
may do good and can certainly do no harm. It is for the capitalist— for 
private enterprise— to take such industries as silk under more direct con- 
trol where essential reforms can be made a condition of employment. 

But it may be pointed out that the whole of Mr. Lister’s efforts have 
practically been airected towards establishing the rearing of Bombyx 
mori in India. His agents have accordingly laboured in the Upper Pro- 
vinces, that is to say, many hundred miles to the north and north-west of the 
chief Indian area of mulberry silk production. Mr. Mookerjl, on the'other 
hand, has directed his attention alrvK^st solely towards the improvement 
of the multivoltine insects— the cultivation of which is und(»ubtealy accom- 
plished by the peasantry. The two objects aimed at and the conditions 
of the countries severally dealt with are to a large extent independent. It 
would have to be considered whether such improvements as are possible 
in the rearing of the Bengal insects would prove remunerative. Although 
Mr. Lister, in the letter quoted above, was sanguine of success, it has since 
transpired that neither do his insects enjoy an immunity from disease, nor 
are his results so completely encouraging as to warrant the inference of 
an immediate and large extension of sericulture (of the superior silk pro- 
ducer) in India. 

It has still, in fact, to be proved that such radical improvements are pos- 
sible in this country as w'ould lead to the supersession of the village indus- 
try by the capitalist. But it seems safe to conclude these remarks by 
the opinion held by many writers, that if India is found to actually oP,er in 
its physical aspects a formidable barrier to profitable improvements suffi- 
cient to discourage an extension of European capital and enterprise, little 
progre.ssion need be looked for from the peasantry. The only measures 
that can and are likely to be taken up by Government and the merchants 
interested in the trade (such as it is) are those of a palliative or remedial 
nature against the spread of disease or the mitigation of the other evils to 
w'hich the worm is subject. Long years ago the Honourable the East 
India Company elTected a satisfactory improvement in the substitution of a 
superior mode of reeling the cocoons to that w'hich then [;revailed. It 
seems probable that the continuance of that reform will year by year assure 
more and more the displacement of the village reeling business, by the estab- 
lishment of filatures. The cheapest appliances as yet brought out are 
pecuniarily beyond the reach of the peasant, even were he not actuated 
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by a cloep-seated opposition to reform and improvement. The silk he is at 
present able to produce finds a ready enough market in India, and the 
waste obtained, as also the coc(X)ns, however indilTcrently reared, are 
greedily bought up. Indeed, the tendency of the Indian trade is to 
encourjSge the production of a cheap article in large quantities rather 
than to turn out a small amount of silk or cocoons intended for competi- 
tion with Europe, China, and japan. 

The silkworm fly is by many writers considered quite as serious a 
dra<v back to sericulture in India as are the diseases above briefly dealt with. 
A short notice of the fly will be found under Pests (Vol. VI.. p. 151 )r but 
the following article by Cotes — taken from the Indian Museum Notes — 
burnishes an abstract oi all that has been written on the subject of the chief 
pest, ' 

Trycolyga bombycis. 

The Beriifa! Silkivorm Fly. 

** Sources 0/ information . — A technical tkscription of TryCOlyga bombycis 
by the late Dr. E. Becher is jjiven on pajje 77 of these Notes. The econo- 
mic side <>I the subject has been dealt with in the fallowing; pa[>(ys:— 

1. A tew notes on .Serictdturc in Bt^nj^al by J. A. H. LouiS (18S0). 

2. Notes on the natural history of the B«n^^al silkworm fly in the Kajshahye 

district by James cieghorn, 1887 (published by the Government of 

1 k- nival )• 

3. A letter liy Nitya Gopal Mookerji, dated 7th October 1887 (published 

by the Government of Bengal), 

4. Report of a meeting held in Beihamporeon 12th November 1S87, by Nitya 

Gopal Mookerji (published by the Government of Bengal). 

5. A letter by C. W. Marshall, dated Berhampore, 20th July iSiS8 (published 

’m\ The Asia?!}. 

In the present note, which is a summary of what has been ascertained, much 
has been taken from Cleghorn's paper, which i.s a valuable record of a very com- 
plete series of Observations <»n the life-history of the insect. 

“ H.xtent of the /n/nev.— I he liengal silkworm fly causes considerable loss 
to silk-rearers in Bengal, but somewhat contradictory statements have been made 
as to the extent of the evil. 

“ Marshall notices that the fly causes ‘ enormous loss every year.* Louis 
estimates this loss in Himgal at Iwtucen 200 , <kh> and ^'300,000 annually. Oleg- 
horn notices a loss of five lakhs of rupees in a single crop, as indirectly due to fly. 
Mookerji recounts hrnv the fly d<»strnyi*d <>o per t:ent. of a lot of silkworms he at- 
tempted to rear in Ik rhampere, while his two village nuiserieS, which might have 
been expertf^d to yjekl 40 khaons each if the fly could have been kept pro- 
duced only Si and yi khaons ic'^pec lively. In this case, however, the loss does 
not appear to have been caused by fly alone, for muscardine was also present. 

“ On the other hand, Mooker ji states that the regular cocoon bunds in the vil- 
lages do not suffer mm h Iroin flies; and il this is the case some of the preceding 
estimates musf be exre.ssive. Where so many causes are at work to affect tlw 
outt^irn of crop, exact esiimati?s of the actual lo.ss occasioned by the fly aie no 
doubt diflicuit to obtain, and estimates, Irasod on the amount of injury, done, by 
the fly to small experimental fearinys, arc likely to be excessive, as it is just the 
small roarings which s tfl'er mo.st. Taking everything into consideration, however, 
wc may conclude that the pest is a. real and serious evil, though perhaps not such 
a deadly one as some have b<.*en inclined to suppose. 

** Life-History. — Thr^ Bengal silkworm fly is much like a big house-fly, but 
its great wing power makes its capture particularly' diflicuit. fn Rajshahye it 
IS found about rearing rooms and silk stores all the year round, but it greatly in- 
creases in number during the months of July, August, and September. It attacks 
thecorfiinon Bengal mulberry worm (Bombyxb the cri worm( Attacus ricini),*and 
IS also supposC^d to be the species which was found to be para.sitic upon the caterpillar 
Dasychira thwaitesii, a pest which has been known to do much inju ry in the 
Doap by deiciiating tea and sal. 

. “ Ct/pulation takes place in the air, one male fertilizing several females. The 

impregnated female is very active and persistent in her efforts to get at the worms, 
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recomniends thmt a perfistent effort should be made in silk factories* m the early part 
of each year, to destroy the pupae of the fly. At present little is done, except by 
keeping the rearing-houses in almost total darkness, and dosed in with thick 
and this purely defensive attitude, he considers, is insufficient to keep out the fly; 
while it deprives the worms of much of the light and air they require. 

Mookerjt notices that flies are specially in junons inthe August-September bund, 
which is not one of the principal bunds, rearing being only done by those who have 
leaf left after the immediately preceding July bund. The reason why this bund is 
specially injured is, be believes, b«*cause the flies,which have emerged from the w'orms 
of the July bund, appear just in time to oviposit in the worms of the August-Septem- 
her bund. He, therefore, suggests that the practice of withholding rearing every 
alternate bund in the same neighbourhood, should be made compulsory through the 
agency of village panchaiats. This practice, being already very generally followed, 
the loss of the silk that is reared between the |alv and November bunds would not 
be considerat’.e. If this action were taken, he thinks that the only remaining source 
of flies would be the seed cocrxins, which could be obtained free of fly by rearing them 
under wire netting in properly managed central establishments. With regard to the 
advisability, however, of making regulations which must necessarily occasion at least 
temporary loss to those w'ho now find, in spite of the fly, that it pays to raise an 
autiimn-beptembt’f bund, the writer would suggest that investigations should first be 
made to ascertain to what extent the reduction, which undoubtedly occurs, in the 
numbers of the fly at the end of the rains, is due to causes other than the scarcity of 
silkworms; (or it is a well known fact that very many insects in India increase 
inordinately in numbers during the rains and die down again naturally with the advent 
of the cold weather. 

1 he suffocation by heat to which cocoons intended to yield silk are subjected, in 
all cases, destroys any maggots they may contain. It is obvious, therefore, that the 
speedy suffocation of all cocoons obtained fiom fly-blown worms must tend to reduce 
the evil; while general cleanliness in the rearing- rooms must also be useful in 
preventing the accumulation of dust and dirt in which the maggots conceal them- 
selves when about to pupate. 

Porrwi/rs. -Cleghorn notices that spiders destroy numbers of the flies, and 
that a small beetle (probably Dermestes yulpinus), which also attacks silkworms 
and chrysalids, will eat the maggot of the fly ; but that the greatest enemy of the fly 
is a smaller fly. He names this smaller fly “ the midge,^’* and supposes it lo 
be parasitic upon the silkworm fly. In proof of this he confined twelve fly- 
blown worms with some midges in a muslin-covered glass with earth at the bottom. 

1 he fly-blown worms had a total of twenty-one black marks upon them, each mark 
showing the presence of a maggot, about four days old, capable of developing into 
a fly. i'he worms were carefully tended, but produced only two silkworm flies to- 
gether with over one hundred midges, indicating that the midges had in some way 
caused the death of the silkworm flies. 

I he midge proves to be a dipterous insect, belonging to the family M UsciD^t and 
is probably a new species. f Specimens, obtained by Marshall of Berhampore, have 
been sent to Europe for examination ; and it is hoped that practical entomold^sts in 
the silk districts, where specimens can readily he, obtained, will set themsmves to 
elucidate the interesting question of the connection which exists between this insect 

• The following note has been furnished by Mr. E. E. Austen of the British 
Mii?/eum : •• 'I his cannot be a true midge, as these insects belong to a family quite dis- 
tinct from the Muscide. The flics usually known as midges arc gnat-like creatures 
belonging to the family ChiropOmidae. Their larval stage is passed under barlo 
in water or in decaying vegetable matter and none of them arc parasitic upon other 
insects. It is just possible that the fly called the midge by Cleghorn is a 
species of Phoim a dipterous insect belonging to the family Phoiidae. The larvae of 
Phora arc usually found in decaying animal and vegetable matter, but the flies 
have been bread from Lepidopterous and Coleopterous papas. If the ** midge** 
is realty a Phora, it is unlikely that its larvae are, in the natural state, directly #ara. 
wtic upon th^e of the silk-worm fly : it is more probable that the eggs of the 
Phora arc laid upon a diseased silk-worm, and that the larvae which are produced 
from them, incirkentally destroy the larvae of tll« s^h-worm fly in feeding within the 
body of the cglcrpiUar/* Ed., Diet. Scon. Prod. 

t It has been described as Phora C!eg:homl» in the Indian Museum 

Notes, Vol, I., pp. !9 i*92, Ed*, Diet. Bcon. Prod. 
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and the silkworm fly. It is by no means improbable that the mid|fe may hm fiuind 
to be parasitic upon the magg^ot of the silkworm fly, much as the latter is parasitic 
upon the silkworm; and this supposition is supported by Marshairs obacrvation 
of the deposition of the eggs of the midge upon the grub of the silkworm fly, within Ji 
few hours of the latter's cutting its way out of a silkworm cocoon. 

** In order to breed the midge in sufficient numbers to keep down the fly, Marshall 
suggests that in silk establishments a practice should be made of always putting any 
maggots that can be found of the silkworm fly into a close worm basket, with a per* 
forated ltd, the perforations being sufficiently targe to allow the entraiKe and egress 
of the midge while not allowing the fly to escape. He claims that this would serve 
two purposes ; first, every maggot secured would be a fly put out of the way of doing 
mischief ; and, second, from its being unable to shelter itself in the ground it would 
become a certain victim to the midge. This is no doubt an excellent suggestion fcr 
experinrent, but too little is yet known of the life history of the midge to make itpcssi* 
ble to judge whether or no the suggestion is likely to be of use. It worth nottcing, 
however, that if the midge were suited for extensive multiplication in the plains of 
Bengal, where it already exists, in all probability it would have become vastly numer- 
ous without artificial aid; for the fly upon whicii it is said to teed must offer, in the silk 
districts, an unlimited supply of food, and we know that under favourable circunr- 
stances the rate of multiplication amongst insects is excessively rapid. If, therefore, 
as would seem not improbable, the midge is only able to attack and thrive upon 
maggots which happen to be particularly exposed,— as, for cxarnple, on those 
collected in a basket,— it is evidentiv unlikely to be of much use, even if the measures 
suggested by Marshall have the effect of raising it in vast numbers ; for the maggots 
which the midge is wanted to destroy are just the ones that are not caught and con- 
fined for its benefit." 

FOOD OF THE MULBERRY-FEEDING SILKWORMS. 

The greatest possible difference of opinion prevails on the subject of 
the advantages of this and that form of Morus, and this and that method 
of cultivating the plant, as being best suited to India. The Journals of 
the Agri.-Horticul rural Society of India contain numerous papers on the 
subject, w’hich the interested reader should consult. One of the earliest 
articles of this kind is that by Signor Q. Mutti {Trans., i 837-38, 
VI, 149-182), in which he strongly urges the European standard (tree) 
system of growing the mulberry as superior to the Bengal bush method. 
In the journal {Vol. A//.), 1861, pp. 136-141, Mr. H. Cope furnishes 
particulars regarding four kinds of mulberry, viz., the common stand- 
ard tree of the Panjab; the Philippine Island form (M. multicaulis) ; the 
Shah or Royal mulberry of Kashmir; and the Chinese mulberry* The 
Philippine mulberry was, however, strongly recommended by Uofonef 
Sykes as a desirable one for Indian sericulture many years before the 
date of Cope’s paper (see Trans. Agri.-Horti. Soc., Vol. V III , 340). 
Hutton, in his Reversion and Restoration oj^ the Silkworm {Jotdr,, Vol. 
XIV. (Sel.), furnishes much useful information on the subject of 

the species of mulberry, in which he shows that the black, red, and white- 
fruited forms are scarcely entitled to be regarded as varieties, stdl less 
specie?. He found, for example, that the white-fruited form of Kashmir, 
after a few years* cultivation in India, yielded purple fruits. He views 
the white fruit accordingly as only an albino condition of the purple, and 
is of opinion that that condition may be met with in any of the species of 
Morus recognised by botanists. Hutton thus regard.s the w^hole question 
of the plant as governed by the same laws as the insect itself. That is 
to say, that, just as there are numerous races of silkworms, some peculiarly 
adapted to the climatic and other conditions of the regions where found, so 
in a like manner there are local conditions of the mulberry, many of which 
experience has proved are better suited to the insect or insects of that 
region than w^ould be the mulberries of other countries, though both, may 
botanical ly be the same -^ecies. " 

In his paper on the Cultivation of SiHc in the Colonics, Hutton gives 
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some addilionalinformation (Jour, Agrt.-Horii, Soc., Neu 
icc-isS), in which he urges that in new regions of sericulture all forms ot 
mulberry should be experimentally tried till it is found which answers best, 
rle repudiates the statement often advanced that only the whit^fruitea 
mulberry should be selected, on the ground that the colour of the fruit, a? 
already stated, is not a constant character; it is, therefore, in his opinion, ot 
no value in determining the fiature of the plant. n 

Xhe reader should consult the opinions given above * 

Moo&erji in the passage from his report on sericulture of the NortivWest 
Provinces. See also the remarks on the species of Moras in Vol. V., pp. 
270-284, of this work. 

.THE WILD SILKS OF INDIA. „ 

The silkwotms which, by popular usage, are spoken of as the ** wild 
insects, may be said to be those which the entomologist (for the most 
refers to the family Saturniid.®, in contradistinction to the domesticated 
or mulberry silk-worms which belong to the Bombycid®. Some of the 
Saturniid® exist, however, in a stale of domestication very nearly as 
complete as that of the mulberry w'orms. Others are only half domestic- 
ated. But of the Saturniid®, out of a long list of species actually met 
with in India, only three can be said to be of present comrnercjal import- 
ance. In dealing with this subject, therefore, it seems desirable to place 
the information of more immediate importance by itself and apart from 
what, in the present slate of knowledge, may be regarded as of interest 
mainly to the entt^mologist. The pages which follow will, accordingly, be 
found to practically assume two distinct sections : (a) an alphabetical enu- 
meration of the bkter known Saturniid® with brief notes under each, | 
more especially those which may be called of secondary commercial 
value; and (^)"a deUiiled chapter on each of the commercial Saturniid®, 
rie., the Tasar^ Eri^ and Muga silks, l*he reader wall find it instructive, ' 
however, to consult Mr. Hampson’s complete list of the Indian Satur- 
niid®, which is given as an appendix at the end of this article (pp 
Mr. Hampson there gives the most recent classification and a reference 
to the more important entonn)iogiial publications on the species. 

B.-AN ENUMERATION OF THE CHIEF INDIAN SATURNIIDiE. 

(For A, Bombjcidae, see pp. 1-6.) 

I.— ACTIAS. 

This genus i^* g#*nera!ly regarded as embracing some three or four forms, all ' 
of which, like the species of Anther®a, form hard entire c«,K:cw>ns, trom which 
the imago could not escape but for the fact of possessing spurs on the shoulder 
of the anterior win^s. 1 hese spurs arc employed to distribute the solvent and 
to mechanically separate the fibres when once the cement has been dissolved. 
Hutton remarks that the cocoons of this genus arc not so full of silk as those 
of Aj^thek.'^a, but that what there is has been well spoken of, being “strong, 
tenacious, elastic, and brilliant.” Actias differs from Anthbr^a chiefly in 
the posterior wings being tailed. 

1. Actias ignescens, Moore iProc, Lol, Soc,, ifi77> ^02^. 

'ibis insect occurs in the Andaman Islands, but is doubtfully distinct 

• from A. mciuui. 

2. A. macnas, Douhl, (See />, 2^6.) 

Habitat.— The low»er slopes of the Eastern Himalaya and in Assam. 

According to Moller it is bivoltine, the moths appearing in spring afld 
autumn. Theaworm is said to feed on Turpinia pomifera. It is a large 
insect closely allied to A. selene. but it is scarce and but imperfectly knowm 
Qxtn to entomologists. Its chief peculiarity is the great aiffcrence in the 
size and t:oloration of the sexes, which are "so dissimilar as to have led to 
their being view^ed as tw'O species— ihc male as A. leto and the female as 
A. mienas. 
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3* Actias selene, Hahn. ,• Moore, Cat. Lepid. Insects, II., 400. ( See 
SSLBMB. p ) 

2854 The Swallow-tailed Silk-moth : Selene Silk-worm. 

Syn, — T rop.«a selene, Nu 6 n , 

Habitat. — Recorded as found at Simla, Mussoorie, Sikkim, the Khlsia 
Hills, Shillong, Sylhet, Sibsagar, Chutia Nagpur, Calcutta, Bombay, and 
Madras, etc. It "ascends the Himalaya to altitude.*^ of 3,000 to 8,000 ftset. 
Distributed to China. ^ 

Food* Food of the Worm.— The following may be given as the plants reported 

1855 to be suitable for this silk-wonn : — 

1 . Bsschofia javanica, Blume, 

A euphorbiaceous tree of sub-tropical regions. 

а. Cedrela Toona, Roxb., and C. serrata, Royle. 

3. Coriaria nepalensis, IValL 

A shrub of the Himalaya, found from Murret! to Sikkim and 
Bhutdn. 

4. Juglans regia, Linn, 

The Walnut. 

Wild in the North-West and Sikkim Himalaya, often also culti- 
vated. 

5. Odina Wodicr, Roxb, 

A deciduous tree met with throughout the hotter parts of India, and 
along the foot of the Himalaya to Ass.im, Burma, and the Andamans, 

б. Pieris ovalifolia, D. Don. 

A tree or shrub common in the Khasia Mountains and in the Hima- 
laya from Bhiitdn to Kashmir, also in British Burma and Manipur. 

7. Prunus Puddum, Raxh. 

The Wild Cherry. 

One of the most plentiful trees of the North-West Himalaya. 

8. Pyrus Pashia, Ham, 

A small, very common tree which is often called by Himalayan 
writers the wild pear. 

9. Termioalia tomentosa, IF. isf A* 

Rev. Mr. OampbeM says that in Chutia Nagpur this tree and 
Odina are tho-se most frequented by A. salene. 
xo. Zanthoxylum acanthopodium, /P6\, and Z. alatum, Roxb, 

A. selene passes the winter inside the cocoon, and goes through two 
generations during the year. The first set of moths appear in early spring 
and the second in midsummer. The cocoon is said to be coarse in texture 
and to afford but a small amount of silk. 

NOTES Notes regarding this Silk arranged mainly according to Provinces. 

Himal^a. Himalaya —H utton says that it is very coiiimon in a wild^ stale at 

1850 Mussoorie, also at Almorah, Darjiling, Assam, Cachar, S;fiigor, *and has 

been even collected at Serampore near Calcutta. He funfier tells us that 
. Mr. C. Turnbull failed to reel silk from the cocoons sent down from Mus- 

soorie, but that they had been reeled by others, though the amount of silk 
obtained was not very great. In another of his publications Hutton say 
that as the insect may be fed on the cherry, pear, and walnut, there 
should be no difficulty in rearing it in France or England. It yields, 
^he remarks, three or four crops a year, hence an abundant supniy of silk 
might be obtained from it, since the worm is as easily reared within doors 
as on trees. He then adds: “In India it has a wideVangc, ocairring 
along the coast line fr«)m Pondicherry eastward, along the base of the 
Himalaya even to the Sutlej in the north-west, and it has beer found also 
in Central India, so that there can be no question of its being rendered 
otherwise than productive in this country.*^ (Sec Hutton, Trans* Ent. .Sbc. 
IV*, 221 ; F., Jour., Agri,-Hort, Soc. Ind*, IX., j 6 y-t 6 g*) , 
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Assam,— T he late Mr. Stack wrote that it occurs though rarely in 
Cachor. The cocoon yields but little silk and no attempt is ever made 
to use it.** In the appendix to the Assam Government Resolution, dated 
6th Juna 1879, it is enumerated in a list of Assam wild silkworms regard- 
ing which no information is obtained. It apparently bears no vernacular 
name, 

Bombay.— Major Ooussmaker simply alludes to the Selene insects as 
ond which occurs in Bombay and which he has had under observation. 

Madras. — Mr. Morgan, in a report on the wild silks of Malabar, ; 
gives the following brief notice regarding this silk : — ■ ^99 

• “This lovely moth is not common anywhere.* The larva? are very ; 
handsome, bf*a bright brass-green, with yel ow' spots on the head. In 1 
Malabar I have only found it fet?ding on two species of trees, Bischoffia j 
javanica, Bt, arid Odina Wodter, Roxb. The cocoon is of a yellowish- i 
brown colour, and wiry in texture. The cocoon assumes the form of the j 
leaves that the worm cements round it to conceal it from its enemies. I j 
have tried to manufacture fishing gut from it, and obtai^.t^d very fine long ■ 
strands ; but ow ing to some fault m the manufacture, it lacked streng'th. ! 

As a silk-pr<^Klucer, it not seem to me to lx‘ worthy of comparison Conf, with 

with the tii$ar or atlas worms'* Dr. Bidie, in a repi rt on tne wild PP- 7 ^.i'^ 4 * 

silkworms of Madras { published March 1877) sa\s that this moth is 
widely distributed in the Carnatic, but is less common than the tasar. ; 

He remarks that it could easily be domesticated, and that he has learned ^ 
it is reeled in Pondicherry . : 

Bengal.— Hutton, in the notes alx^ve, says that this insect has been i 
found near Calcutta. The writer has seen one or two spetimens col- ! I060 

lected in Lower Bengal, and it is fairly plentiful in Chutia Nagpur. I'he I 
Rev. A. Campbell, tt*r example, showed him a considerable number ! 
which he was breeding at his .Mission station of Govindpur in Manbhum. j 
Mr, Campbell is, however, of opinion that the habit the worm has of i 
leaving the tree and spinning its coeexm on or near ihe ground makes it 
less valuable than it might be, as the cocoon.s are both injured and are 
difficult to find. 

Nature of the Silk, Ac. — Mr. Wardle, in his Wild Silks of India, 
says : “ The silk does not appear to be windable, but it is of a coarseish ■ 
kind and might be spun if it could be obtained in suffirieni quantity,*’ ; 

“The diamettr of the cocoon fibre is of an inch, and it has about an j 
average strength and tension, and llais presents no obstacle to its use. I 
The coaxm is rather large, being 3 inches long and i J inches in diameter.** ! 

For further information see the remarks below under Anthersui perot- j 
Uti, pp. 7 S-) 6 . 

II.-ANTHERiEA, 

India possrsae?, soma eigiitor nine sperics which, by entomologists, have been 
teferred to this genus. Oi these by *ar the most important are the various iorms 
collectively spoken of as the Tatar ; neit in value stands the Mugck and its 
allies. These tw*o types may, in fact, be viewed as representing two important 
sections in the genus, via., ttiose with c«»ciK»n» attached to the twigs of the food- 
tree by means of a peduncle, and those devoid cf a peduncle. AntherOftE 
paphia, A«ffithi, A. helfari, and A. knyvetti, are names for pedunculated 
forms, with (in addition) several local varieties of the first mentioned. An^ 
theneit asta^, A. rojlei, A. pernyi, A. yamaniai, &c., are names 
of forms which do not possess a peduncle. Hutton, while discussing the im- 
portance of ascertaining the nature of the^fum or cement used in consolidat- 
ing the cocodn and of the solvent secreted by the imago, in order to soften 

^ Hampaon informs the Editor that it occurs on the Nilgiri hills up to an altu 
tude of 8,000 1001, 
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the irum and thus allow of its escape, remarks that in AntherM and Actias 
in which the cocoons are extremely hard and touph and without the least open- 
ings the solvent from the mouth ot the moth would, it unassisted by other means, 
be wholely insufficient to enable the insect to come forth, and these insects are 
consetjuenlly furnished, in addition, wi'ha strong sharp-pointed horny spina, or 
spur situat<i>d on the shoulder ot each anteri*T wing, close to tha pai*t^ia or 
tippets, where it is con>:ealeii by tha long down, and with which the inoistenad 
mass ot threads is then divided, and an oriftce formed through which the moth 
is enabled to escape. How difficult, n*»t to sav how impossible, it would be for 
the insects of these genera, it unarmed with the wing spur, to escape from the 
cocoon, will be readily understood when I explain that the true silk-yielding 
cocotm in the genus Actias, and also in Antherea roylei, is encased with- 
in another which is so tough aiul closely woven as to he impervious to water, 
and is partially glazed externally for the piiitertion o! the pupa . om inclement 
weather; while in Anthersa paphia, A. frithi, A assama, and others 
of the true ttsiir group, the thiea.ls are so massed and agglutinated as to 
reodei it impossible for the solvent to effect more than the dissolution of th« 
gum.*’ ** A pood and well lormed fasar ctKoon is so exlrcnudy hard and 
resisting, that it is dilhcult and o‘t'‘n impossible by the strongest pressure of the 
fingers to make the least indentation in it, and Indee I st) haid and iluinbU are 
those ot A. paphia that th*- Natives are in the habit of using them \vh*»n 
cut into transverse iing>, tor bin\iing the birrels of tlieir matchlock* to the 
stocks.” 

4 . Antherasa andamana, ( sw />. jj;) 

An aiiied species to tite common \v!i.ch inhabits the South 

Andaman Island. Could it pos^ibiy be the form described by Rum- 
ph ius as met ^\ith in Ambovna ? Mr, Cotes thinks nut, si* ce the fauna 
of Amboyna differs greatly frum that of the Andaman islands. 
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5. A. assama, Wf-Um. ; Moore, Cal. Lepid. Insects, If., 

This is the mnpa silkworm which occurs in Assam, P>astern Bengal. 
I and Darjiling. It is often met with in a state of complete domestiai- 
tion, but there are also numerous wild forms, some of which have, by cer- 
tain entomologists, been accepted as separate species Hutton mentions 
that he had lound a specimen of this insect in Dehra Diin. swi that it is 
probably much more widely distributed than is generally supposed. A 
[ greater difficulty exists in extending its cultivation than Is the case wdth 
the tasnt', owing to its being much more particular in the selection of bx>d. 

' In the pages below will be f -und a detailed account of this insect and 
of its silk, and at paee 1 75 is given a list of the plants on which the cater- 
pillar feeds. The majt'Tity of these w ill be seen to be specie.s of Laurtl : — 
plants w'hich inhabit sub-tropical regions, their area of distribution being 
towards the temperate rather than the tropical zones. (.SVf />. 

6. A. frithi, Moore. {See p. 23^) 

Habitat. — A species said to be found in the hot valleys below Darjfling, 
and, to a certain extent, along the outer range.s of the HimAl iya, ascending 
to 2,000 feet. Mr. F, Moore remarks that “ The cocoon is stated to be 
similar to that of taiar in form, but of finer silk ” ( War die. Wild Silks of 
India, 6). Cotes has reared it in captivity and figured the cocoon in the 
Museum Notes, plats VL According to the late Mr. Otto Moller [Museum 
Notes, Vol. f.2oi) this insect is common at low elevations in Sikkim. It is 
bivoltine. The moths appear in March and again in August. It hyber- 
n^tes as a pupa, and the w'orm feeds on the ya/— Shores robustk. Ron- 
dat [Vari de la Soie, II ,j ty) says that Fallon reared it irt P'rance. The 
^ cocoons^ he remarks, are yellowish white in colour and very similar to 
those of A* roylci, but less silky on the exterior. He r^gard^them as 
containing a considerable amount of silk. 

• In the Museum Notes an incidental remark is made regaikling a single- 
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walled pedunculate cocoon found by Mr. A. V. Knyvelt upon wild cherry 
trees in Sikkim, in which it is said that it was much like the coctx>nH of ! 
A. frithi. This is the form which Hampson recoKnises as an undescrilied ^ 
specie^ and to which in iho Appendix below he assigns the name A kny- i 
vetti (p. 2 ?7)- There would appear to be no doubt that it is a good species, j 
It is said to feed on the “Wild Cherry.” Could this be accepted as Pninua 
Puddum, a warm-temperate tree, on which Actias selene is said to be 
sometimes found r- {Conf. -.lith p. 6H.) The writer pointed out to Mr. 
Hampson that there was apparently some confusion in the rcporits on the j 
food of A roylei & A. knyvetti. These t vo species seem to have been j 
,confu.scd with A. frithi, where it is stated they feed on the Matiha tree. j 


ANTHERiBA 
FRITH U* 


Crmf m'th 
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7s Anther^fea* helferi, Moore. ( S<e p, 236 .) | 

Met witli, alonj:^ with A frithi, in the* subtropical Last ILmcilayan j 
vaUe>s. Although many collectors have specimens of this and the last- f 
mentioned moths, the coccKjns of the insects are rarely in collfctions. i 

This fact was deplored !>> Hutton, so longagf.as iSjs.and in a note ; 

by the Indian Must urn onU very recentiv :t is st.»te<i that the *‘ coc\K)rs 
are unknown.” It is sornewhat curious, hf^wevvr. that Hutton should make . 
the almost self-same statemeirt regarding thecoc-ons of tlii.s speCHS as , 
Moore offer*' icgardirtg the cocc'ons f»f A. frithi, that the)' resembie 
tho'^e of the eornmon It would, in fact, seem uist pve'Sible that 

Moore’s statement is rlerixad from Hutton’s but assi^rned to tlie 'arong 
species. This idea is all lire more likt’ly to be correct, since Moore makes 
no such remark regarding the coco <ns of A. helferi. Accepting this ex- 
planation of the ( orfiiction, in the writings of .tutV.or<, regardittg these 
crKoons, A. helferi may for the present be accepttal as belonging to tlie 
pedunculate series of Anthersea« 

8. A. mezankuri, Moore. iStv p, 23 ^.') 

This yields the ^Meeunhurt silk of Assarn, a fibre nearly N\h;le, and 
valued at about 50 per cent, above that of .Uwcu. , 

Most writers appear to agret* with Hutton that the ‘‘existence of this | 
species distinct from A. assama is altogether apocryphal.*' On another ' 
page the rentier will find a separate paragraph -m this sul>;rci. in which ■ 
the late Mr, Stack's opinion is quoted, an opinion which to show that j 
the special conditions winch led Moore to establish the above name as that j 
of an iindesf Tilled s^ixicies ,are purely the result of the food on which 
the caterpillar is reared. A long and instructive account ^and the earliest j 
on rcc<‘rd) of this insect v\il! he found in Vol. X'll., Irakis. 

Hnrti. Soc. I^ui. (,nS’yg), C/). 97 lo which was contributed by ' 

Jenkins, hemg a translalfon of a paper by Muniram Bur Bandari 
Barrua. 1 he insect is said to he known as and the plant on 

which it feeds as oefahkori. It is slatc'd that ‘’the kiwrt.ih crop yields’ 
less silk, but is the finest in colour and most valuable, from not being ex- j 
posed lo the rains. The crops of the rainy season are plentiful, but the 
silk is far inferior in colour and stre? gth, ** The prv »duce friun 1,000 
coctx)ns is generally estimated at 20 tolahs of silk, nearly JIh. The price 
of common mugo silk in thread is frt»m K3 to 4 per seta- of iSo tolahs, but 
the meeangtiri fetches from R6 to 8 per seer, whilst the silk of the true 
mulberry wor m is only valued at K5 to 7.” 

9. A. nebulqsa, Hutton.* {Ste p. 277.) 

'I his worm is reported to be met with in the jungles of Colgong, Sing- ; 

! 

* Mr. Cofes informs the Kditni that *' what Hutton’s type speci- ; 

men of this form is pMMeivr d in ihe Indian Museum, It is obviou.sly only a daik ' 
colouied individual of the common tasar.” 
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bhum, Chutia Nagpur, and Central India It differs from the ordinary 
tasar in being darker-coloured with ck iidy bands on the wings. Hutton 
thought that the silk from this form w-oulci probably be found to rival that 
of the ordinary tasar. It seems at least probable that the Southern 
India form, hgured by Shortt in the Madras Monthly yournal of Medical 
Science, has a stronger claim to being accepted as a separate species than 
has A. nebuloaa. Shortt shows the caterpillar as devoid of ihe spinose 
processes and the moth as greyish yellow with a deep purple traf.sverse 
line across the wings and round the talc-like spots In the remarks bekw, 
p. 98, it will be seen the writer draws attention to the similarity of the 
Madras insect figured by Shortt with that exhibited and described by 
Rumphius 120 years ago. (Conf, with p. 9; ) „ p. 2^7.) 

10 , Antheraea paphia, Linn. ; Moore, Cat. Lepid, Insects, //., 

It is unnecessary to do more in this place than to r^‘fer the reader to 
the special chapter below which treats of the insect now- is recognised by 
the most recent entomological writers under the above name, but which 
was formerly mot e generally known as A. mylitta — The Tasar — ,pp <;i6-i60. 

It may be said to be met with throughout India, some of its local forms 
being viewed as varieties, others as mere accidental variations or the result 
of food. Much has been written on the hybrids which may be proiluced 
from it, but in the maiority of cases these disappear from consideration if 
the forms are accepted as but local manifestations of one common species. 
In that view of the case they are not hybrids. One writer, however, main- 
tains that he has crossed the Indian tasar with the Japanese yur/uimtii — 
an insect which appears to be more nearly allied to the nmga than to the 
tasar. This discovery excited no small interest in the public newspapers, 
since it was claimed that the hybrid yielded a superior quality of silk, 
which was more easily reeled than that of the tasar, and that the insect 
withal was more amenable to d(*mestication. It is to be feared, however, 
a false interest was created, since nothing more has been heard of the 
Inbrid. For information regarding the source of much of the so-called 
Chinese tasar silk in the trade returns of Europe consuh the article 
A. pemyi below. [ /. /. 

11, A-pernyi, Guer., Mine., Rev, et Mag. de Zool. ^97, PL 6, 

Habitat. — This insect is a native of China, where it has Iw^rn semi- 
domesticated for centuries as a source of silk. I'he cocoons obtained from 
it are believed to constitute by far the major portion of the material 
imported into Europe as Tasar Silk.'* The worm, like that of A. 
yamamai of japan, and A. roylei of the Himalaya, feeds on a species of 
oak These three insects attracted considerable attentiun in 1 ^ urope (some 
25 or 30 years ago) during the then great alarm of the ruin of the mxdberry 
industry, through the spread of dise^'ise Shortly before that date {1850), 
I the Abbe Perny made this insect know-n to entomological science, and 
M. Guerin Menevllle associated it with the name of its discoverer. Not 
long alter, and apparently in ignorance of what Perny had done, Surgeon 
Maingay, during a botanical excursion to the Shantung promontory of 
Northern China (September 1862), made the discovery of extensive planta- 
i tions of oak, and on enquiry as to the use of these, found that they were 

! gfown in order to feed the worms of a silk moth w hich Hutton pointed 

; out was nothing more than the then recently described Anthem pernyi. 

I But Maingay added greatly to our knowledge of the nature of the 
country where produced, the systems of oak culture pujsued, and the 
! tneih^s of utilising the silk of this, even to-day, little known intcct. He 
I found it in a region which consisted of irregularly disposed ranges of 
‘ granitic hills, of an elevation of from 1,000 to 3,600 feet*. The oaks 
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on which it fed wf^re associated with Pinus sinensis, Lamb. The rivers { 
of the promontory are broad and sandy, but th^* streams insignifi- j 
cant, since little rain or snow falls, though the winter frosts are most j 
intense* The climate,'* wrote Maingay, “in itsessential characters, seems j 
to appoximate closely to that of the northern slopes of the Himilaya.^* j 
“The country is admirably cultivated and produces leguminous and other ’ 
crops in great abundance.** These brief indications of one of the chief 
reckons of the domestication of this silkworm have been here given in 
order to allow the reader to form his own opinion as to the possibility of 
acclimatising A.pcmyi in India. 1 he idea that the insular though sparsely j 
rainy promontory, which has an average breadth of only 30 miles and is j 
washed on 1 t% northern shores by the Gulf of F^echili and on its southern j 
by the Yellow Sea, resembles climatically the slopes of the Himalaya (which j 
are, perhaps, 1,000 miles fn;»m marine influence, and on the average have I 
a high though periodic rainfall with alternating severe seasons of drought) • 

IS likely to be doubted by most persons who have studied the results of the | 
sertcultural experiments made in India* ' 

Maingmy says that “ The cocoons are very slightly pedunculated, but 
by no means resemble those of A. paphia. They are generally surrounded 
by leaves. I imagine the Chinese breed the young worms m confinement 
and then place them on the plantations, which are not used indiscrimi. , 
nately but are allowed regular periods of rest, or tht y may adopt the plan ; 
of placing the pregnant femali s on the trees selected as the tutiirc food of 
their progeny.'* Here again the imperfectly pedunculated cocoi>n cm- 
braced by leaves suggests the idea, urged on more than one ((Ccasion, that Conf^ith 
entomolc gists mnv be in error in referring Rumphius' Amboyna insect to pp, 70, 72, 77, 
A. paphia. But Maingay next deals with the subject of the mdependence > ^^9* i57. 

of this insect from the /um/ of Assam, and he adds that the Shantung silk- 
worm is also quite distinct from that of Centra) China “ from which the 
main supplies of commerce are derived.*’ There can be no di-ubt on that ; 
point, since the silkworm of .Soochow and of Central China fcHids on the 
mulberry. The author’s object in these controversial remarks is. however, 
to suggest the improbability of the tasar silk of Chinese commerce being 
mamiy (if at alb derived from A. paphia. Indeed, he is disposed to go 
further and to think the so-called fa>ar oi China. like that of Amboyna, 
has, by many writers, incorrectly referred to tliat species It seems 

higbly probable, in fact, that future investigations will show that A paphia ■ 
does not occur in China at all. 

The tyranny of the 7 'aiping rebels, Maingay remarks, was so great as 
to have in his day tlireatened the stability and permanence of the rr.iilberrv 
silk of Soochow. He ac» ordingly urged iliat a greater future was open foV 
Ind^fi in which it might be desirable to ascertain whether the Shantung 
worm coufd be acclimatised in the drier warm temperate tracts where sp^ 
cies of oak abound. But that China has not since lost its hold nor India I 
gaineci a stronger footing in the ta.^ar silk supply of the world, the reader ! 
will perhaps be satisfied who may take sufficient interest in the subject to ; 
peruse (he review of the facts of the case given in this article, Maingay ; 
was, however, sanguine of success with the Shuntung it'sect. and in all 
fairness it should be added the experiment has never been honestly tried. 

He whites, ** I now invite attention to the ease with which the Shantung 
silkworm m§y be introduced into India, as being more hardy than the 
Indian varieties. It has, moreover, the advantage of feeding on the various 
species of oal^all hardy in their growth^therwhse they would perish in the ! 
ngoroLks winter climate of North China, and in other respects admirably ! 
adapted for growth on the dry slopes of the Northern Himdlaya or in i 
Kangraand other North-Western valleys, in which already cognate specitA; 
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are indigenous.” We have now learned that it is just the abs^^nce from the 
possible regions of Indian cultivation, of those conditions which Matnga/ 
characterises as ** hardy** that has proved the stumbling-block of all seri- 
cultural experiments of India. With the mulberry silkworm, for-e-xample, 
it has been found imperative that the eggs should be conveyed far above 
the altitude of the plantations to a climate sufficiently cold to effect that 
check on germination (so to speak) which has been proved necessary to the 
preservation of the good qualities of the worm. And the same difficulty 
would doubtless be experienced with the oak-feeding insects. At the lower 
altitudes of oak production, where land, labour, and facilities of export 
exist, the winter cold is by no means severe enough, and the summer heat 
far too great to justify the entertainment of high expec*^ations with A. 
pernyi. Hutton believed in a possible future for A. roylei or a hybrid 
between that species and A. pernyi, but it should be recollected (what is 
true of all such experiments), that while in the hands of an enthusia.st it 
may be possible to rear a limited number of these or of almost any other 
silkworm, it is quite another matter to obtain all the conditions necessary 
for commercial success. Solution of the questions of labour and facilities 
of export are quite as pressing as the possibility of cultivation. The con- 
ditions of success with A. pernyi may. indeed, be said to exist more com- 
pletely in Europe than in India. Indeed, the alarm of complete failure 
which became so pressing with the mulberry-growers of Europe, some few 
years ago, caused (as already indicated) attention to be directed to India 
and China as greater sources of silk supply in the future than they had 
been for many years past. One of the natural directions of this new 
aspect of the silk trade was the effort to discover an insect free from 
disease which might be introduced into Europe, so as to take the place 
of the mulberry-feeding worm. Amongst others A. pernyi was experi- 
mented with, especially in EVance, and the habits of that, insect both in 
China and in the countries to which it had been conveyed, became the 
subject of careful study. Cotes gives the following passage from M. 
Rondot*s account of this insect ; — “ Aathcraea pernyi is a bivoltine species, 
found both wild and also in a semi-domesticated state upon oak trees 
in many parts of China, wdiere it is reared extensively for the produc- 
tion of silk ; the amount of fresh cocoons annu.ally reared having been 
estimated at twenty-two millions of kilogrammes, of wliich a considerable 
amount is imported into Europe, rw'o yields of silk are obtained in the 
year, one in the spring and another in the autumn ; the spring rearing 
occupying about sixty days and the autumn rearing about a hundred. 
The insect is generally reared indoors, fftit to a certain extent al^o upon 
trees or bushes in the open air. The worm is also common in a wild state 
in the forests and copses of oak trees on the mountain sides.. In Eoueit- 
cheou (according to Father Perny) there is an annual variety of the worm 
which is less esteemed than the bivoltine one. a fact which is noticeable 
in connection with the tendency to become annual, which has been 
observed in species when reared in France, The cocoon is enveloped in 
two or three oak leaves drawn together by a netw'ork of silken strands, and 
is further attached at one end to some small branch or leafstalk by a flat 
silken cord. The cocoon of the spring rearing contains only about half as 
rrvpch silk as that of the autumn rearing, but the silk itself is far more 
brilliant, that of the autumn rearing being .somewhat dull epnd lustreless. 
The cocoons are either reeled or spun. The reeling is done in two ways — 
either wet or dry. In the dry process the cocoons, afte,r having been 
dipped in a rn Tdant made from oakwood ashes, are washed in cl&an water 
and then reeled dry, the basket containing them, however, being some- 
times steamed over a vessel of boiling water. In the wet process, the 
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cocoons are simply reeled as they lie in the iron boiler, which contains 
either a solution of raw soda or strong mordant made out of oak ashes, 
the liquid being but just sufficient to cover the cocoons; the wet process 
therefofc differs mechanically from that of mulberry silk filatures, where 
deep basins of water are used for holding the cocoons while they are in 
process of reeling. Of the wet and dry pnx:esses, the dry one is preferred 
and gives the most satisfactory results. A large portion of the autumn 
crbji and of the pierced cocoons is spun, the spinning being done either by 
hand or with a jenny worked by the fool.** 

In concluding this brief notice of A. pemyi the suggestion already 
* offered mav be here repeated, that the cocoons of this species constiture 
almost excfuaivdy the so-called “ Chinese fasar ** of European commerce. 
Hence to a considerable extent the success of China in the so-called 
ta$ar trade as compared with that attained by India. A domesticated 
insect that can be reared with ease on a plantation in an accessible 
locality, can hardly help proving more profitable than the collection of 
wild cocoons over an extensive inhospitable tract, the more so since the 
insect of the latter, after the most careful and exh.austive experiments, has 
proved intractable of domestication. It is clearly an unwarrantable conclu- 
sion to urge that India has failed in the past to compete v^ith China, in the 
tasar market, through the indifierence of her people or of their rulers. 
The capabilities of A. pernyi in China are as dilTcrcnt from those of A. 
paphia in India as any two subjects of inquiry could possibly be. The 
one is a denizen of a salubrious and invigorating richly cultivated tem- 
perate country, the other of enervating tropica! jungles, infested with 
disease and animals inimical if) human life. The inhabitants of the one 
arc industi ions and energetic, of the other apathetic and enslaved by reli- 

f ious restrictions and obligations that make the collection of tasar cocoons 
istasteful and unpopular. Tlie whole question of the present greater 
importance of China than of India, and of the future of the tasar supply, 
w’ould thus seem to turn on a more precise and himcst comparison of the 
facts regarding A. paphia— tlie tx^sar proper — than has been made in the 
past, and a more thorough appreciation of the difficulties that have in 
India to be contended against. It is one thing to say an insect is 
“found in the forests in all parts of the Indian continent/* and that there- 
fore *• there is no reason why it should continue *’ in a more backward 
state than the tasar of Chma i/V<7//,vr, Ju^ie ;///;, but it is 

quite auotlier matter to make that wilii insect tractable to tl-e necessities 
of commerce, or even to overcome the religious prejudices of the agents 
that have to be primarily employt‘d in the development of the trade. " Hut 
in stating the case thus briefly, the p<ipular view has been admitted (a by 
no means/'stablished one) that a portion of the tasar of China is obtainecl 
from the self same insect as the tasar of the wild hilly tracts of the Central 
tableland of India. It is highly probable that were seed of the Indian 
tasar to be required by China, the failure of that country to produce the 
Indian article commercially would be as complete as the failure hitherto 
experienced in India. (Conf, with the detailed information on tasar 
below, as also that under Attacus cynthia.) 

[2. Antherata perotteti, Gu^r. Msn. {See p. .2 77.) 

HAitat.-j-A silkworm, said to be a native of Pondicherry, which has 
been reported to produce four broods a year. 

Hutton s^ys he suspects this to be oifly one of the numerous forms of 
the tamir {Jour.^ Ai:ri.- liort. Soc.^ ;V HI., lyr). Geoghegan remarks, 
however, that M. Perottet of Pondicherry (the discoverer of the insect 
never could induce it to eat anything but Odina Wodicr -a tree which the 
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ordinary tasar is not reported to feed on, but w hich, most writers say, is the 
natural food of Actias selene. This fact may be accepted as favouring 
the idea that either some mistake has been made, or that A. perotteti is 
a distinct species from A. paphia. Geoghegan adds, ** Th^ silk is 
reported to be strong, wiry, and brilliant, but had to be carded. The 
worm breeds in captivitiy, undergoes four moults, and yields four crops 
in the year. The chrysalis of the fourth generation remains in cocoon 
I till the tree it feeds on (which is deciduous) is again in leaf.” In qToot- 
i note to the above Mr. Geoghegan savs, “ Fishing lines are said to be 
I made in Dinagepore from the silk of a worm which feeds on Odina 

Wodier. The food of the worm and the quality of the silk point to th.? 

( identity of the insect with A. perotteti.” Mr. Wardle acgepis (>. 6g) the 

! suggestion of the above foot-note as an actual fact regarding tnc silk of 

A. perotteti. but it is highly probable that whatever M. Perottet’s insect 
i may have been, the Dinagepore hshing lines and the silk referred to by Dr, 
i Bidie [p, 6g ; also p, JJ4) and other writers as obtaineil from an insect, the 
; caterpillars of which feed on the leaves t»f Odina Wodier, should be trans- 
i ferred to Actias selene. Since the above was written the author has had 
I the pleasure to see a proof copy of Mr. E. C. Cotes’ forthcoming paper 
in the Indian Museum Notes on the Wild Silk Insects of India. In that 
i paper the following passage occurs regarding this insect : ** Antheraea 

i perotetti, Guerin Menevitley from Pondicherry : this insect, according to 
Walker (/?. M. Cat. Lep.y IV., p» /J79U is very nearly allied l<> A. assama^, 

; and Guerin Meneville’s description of the cocoon (Mag. de ZooLy F/., 
pi, i2iiy 1844) also answers to that of A. assama, and it is not improbable 
that it may be a variety of that species, though Guerin Meneville’s 
figure of tne moth presents some peculiarities. According to Rondot 
(Vart de la soie^ //., p. //;), it feeds upon Eugenia Jambolana, Zizjrphufi^ 
sp., and other trees.” 

It will thus be seen that the greatest confusion prevails regarding this 
species, if indeed, it has any existence. If it feeds on the plants named by 
Rondot it is very probably only a form of llte common tasar, or if struc- 
turally it be actually allied to A. assama, the plants mentioned by Geo- 
ghegan and Rondot are not likely to be its food. The writer is more dis- 
posed, therefore, to regard M. Perottet’s insect as hypothetical, resulting 
from a combination of the peculiarities of A. paphia and Actias selene. 
How this error came into the literature of the Indian silkworms will prob- 
ably always remain obscure until original investigations are institutecl and 
the insect recollected. 


1879 13. Antheraea roylei, A/oore. (See p. 237.) 

Habitat. — This is the oak-feeding silkworm of the Himalaya, w'hich 
may be said to be found throughout the entire length of these mountains. 

Much confusion still, however, exists regarding this insect, though it has 
! been studied by Hutton under domestication, and in spite of the fact that 
detailed scientific descriptions of it have appeared (see Jour. Agri.-Hort, 
Soc. Ind.,XIII.r 147 : also in the publications of the Entom'dogical Society 
I of London). Geoghegan (Silk in Indian p, 160) remarks that “ it is pro- 
perly an annual, but can be made to yield two or three crops. Its silk is 
i favourably spoken of, but it is not abundant. The truecocfx>n is contained 
in k large closely-woven glazed case and enveloped on all sides by tl.e leaves 

• Mr. Hampson, in the List given as an Appendix (p. 237), quotes A. perotteti 
as a synonym for A. assanui. If this be correct the difficulty is immensely in- 
creased, since that species has never been recorded as feeding on OdilUt W<Aiier» nor, 
indeed, on any member of the Natural Order to which that tree belongs — iW* Diei^ 
Econ, Prod. 
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of the tree, the impression of the nervures being deeply imprinted on the | AgTHBBMA 

glazed surface. It is like the moth, but smaller. It can be domes- j «****• 

ticated.’* Hutton tells us that it is necessary to remove the external glazed | 

coating before the silk-yielding cocoon c*:n be arrived at {J^our, A/^ri-Hort, j 

Soc, ind^t XIILt 57). It may be pointed vit that the peculiarity of causing | 

the leaves of the tree to adhere to the cocoo.i recalls Rumphius^ drawing of I 

the Amboyna .nsect, which he says in that respect differs from the tasar of j . 

Bepgal. In the Indian Museum Notes {Proofs cf VcL //., No. //.), which ' Conf. with 
the writer has had the advantage of consulting, a brief account of this 70, 
species is given, in which doubt is thrown on the idea of the cocoon always ! iS7* 

consisting of two layers. It would also appear from the A' 0/^5’' that, ; 
in some cas^. the cocoon is pedunculated, in others not. These differences 
of opinion, regarding so common an insect, are most perplexing, and it; 
seems, therefore, more than probable that the descriptions of two widely j 
different moths have been confused one w ith the other. * ♦ The liberty may ■ 
be here taken to publish the following passage from a paper by Cotes in 
the Museum Notes, although professedly submitted to the author in rough 
proof, and, therefore, subject to revision before being published in the 
“Notes”: — j 

** Little has hitherto been recorded about this insect, though it has ‘ 1880 

been bred by several people both in India and in Europe (see Entamolo’ 
gtsi, XJy.t 246, and Bull, Soc. Ent. France (5), J $4), Hutton 

writes in the Jour, Agri.^Iiort, S c, Ind., Iff,, p. 12^, iHyj : * Antherxa 

roylei is common at Simla, tfussoorie, Almorah, and I think Darjiling. It 
feeds upon the common hill oak, spinning a large but thin coccKjn between 
three or four leaves . . , . I he outer coating is very strong, and I ; 

do not think it could be rtded, but within this case is the true cocoon, of ; 
an oval form and yielding gcK)d silk. The worms are easily reared and : 
sometimes give two or three crops, but this is when treated in the house.* 

Major Harford also, writing recently from the North-West Himalayas,' 
notices the peculiar double-walled cocoems w-hich he has found upon iUx 
(hill oak ?) and the khaki-coloured males and pinkish females he has bred 
from them. Some observations also on the habits of A roylei, by the late 
Mr. Otto Moller, appeared on page 201 of Vol. I. of these Notes ; it is 
thought, however, that these observations referred to some other species, 
the cocoon forwarded with them being single-walled and pedunculate, in- 
stead of having the doubit'-walled structure ch.aracteristic of typical A. 
roylei cocoons.* A doiihle-walied cococn found by Mr. A. V. Knyvett * • 
on a chestnut tree in Sikkim was sent to the Indian Museum In .May 1800, Conf, wttk 
and produced, in the early part of the rains, a female mot . of the typical ff>, 707/. 
pinkish colour, and Mr. Knyvett also writes that he has feund A. roylei 
cocoons on mnhiva trees, oak, and birch in Sikkim. The above is all that 
w'e at present know' about A. roylei pn>per. The figures o the caterpillar ; 
and cocoon arc taken from specimens obtained by Mr. A V, Knyvett in j 
Sikkim ; those of the moths from Hutton's type specimens w hich are in | 
the Indian Museum collection. Closely c<>nnected with A. roylei proper ; 
is an insect with a firm single-walled pedunculate cocoon* * which has been j 

* Mr. Otto Motler states that the insect he h.ad forwarded fed on Hvodia fraxi- * 
nifoliA —a Rutaceout, or on Daphniphllum himalense, — a Euphorbiaccous ^ plant. 1 
*rbe1actof the food thus differing so materially Iroin that on which A. rOylei ! 
is generally fenown to feed, confirm.s the stt.spicion that Mr. M oiler may not have j 
found A. roylei but some other and prrh^^ps an undescrihed species ol Anthera&a. j 
• f The l^uspicion indicated bv the above footnote has been abundantly confirmed i 
by HanripSOn, for be has isolated at least the specimens collected by Knyvettas a | 
distinct species, vie., A. knyvetti. See the Appendix, p. | 
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found by Mr. Knyvett upon wild cherry trees in Sikkim. The cdcr^ns of 
this form, which have been sent to the Indian Museum, are much like the 
cocoons of Anthersa frithi, but moths reared from them by Mr. Knyvett 
are almost indistinguishable from moths reared from the typical double* 
walled cocoons of A. roylci, the chief distinction consisting in the greater 
pinkness of those reared from the pedunculate cocoons. As, however, the 
females reared from double- walled cocoons show every variety of colour 
from pink to greenish brown, and are in some cases altogether indfetin- 
guishable from females reared from pedunculate cocoons, it would seem 
most probable that the difference in the structure of the coc(x>n is to be 
attributed more to the difference in the food plant than to any specific 
distinctness in the insects. The differences observed by ^(lrl Knyvett be- 
tween the caterpillars of the two forms, though very remarkable, are not of 
a sufficiently radical nature to warrant the creation of a new species. 

It will be observed that the suggestion of a possible error is covered by 
the above passage. The rnohvaa {^zmauha, or Bassia latifolia) tree does 
not grow in the Dariiling district much above in altitude, 

whereas the birch tree (also mentioned as one of those on which the 
worm feeds) might more correctly be said to occur at altitudes from 
7,000 to 14,000 feet. The writer has seen this insect feeding near Simla 
on the leaves of Quercus incana, and he belie\'es that or some alied 
species of Himalayan oak, such .as Q. dilatata, Q semecarpiTolia, or Q. 
Ilex to be its natural food, and is therefore disposed to d'>ubt I lie 
accuracy of Major Harford’s observation ftiat he found the worm feeding 
on the IleX} still more so of its having been on the mauha tree. 

Hutton informs us that he had succeeded to produce a hybrid between 
this and the ordinary tour, but that the produce never came to anything. 
A. roylei is, however, closely allied to the Chinese insect, A. pernyi, a 
semi-domesticated species, wnich for centuries has been reared (.>n a species 
of oak. It, in fact, affords one of the commercially recognised forms of 
Chinese ** 1 asar *’ silk. M. Rondot mentions the fact that a hybrid has been 
produced between A roylei and A. pernyi, but he dov.-^ noi tell us whether 
or not the cross possesses any advantages over either i;f the pure species. 
Hutton mentions the fact that he had succeeded to send live cocoons of 
A. roylei to France, and as A. pemyi had some time previously been intro- 
duced into that country, a hybrid might have originated from Hutton’s 
contribution to French sericulture. It seems probable that an industry, 
similar to that of China, dealt with under A. pernyi might be established 
on the Himalaya in rearing either A. roylei, A pernyi, or the hybrid be- 
tween these. Hutton says of A. roylei : — 

‘‘This species is very easily reared in the house, but the most effectual 
w-ay of securing a brood is to tie the female out at night upon some, tree, 
when a wild male will almost always be found with her nc?xt morning, re- 
maining until sunset, when he again departs. It is, strictly speaking, an 
annua), but it may be found in some stage or other from April even to .Sep- 
tember. When first hatched the caterpillar is entirely black with a rufous 
brown head; the tubercles, of which there are six longitudinal rows giving 
out tufts of whitish hairs, are rather prominent. At this .stage the body is 
much broader in front than towards the rear, the anterior lali-ral tuber- 
cle^ projecting forwards on each side of the hf‘ad. The second stage after 
the first moult, the colour becomes green, the rows of tubercles crowned 
with orange, and the apex giving out generally one and sometimes two 
long .stiff hairs which are clubbed or buttoned at the tips ; a central 

• This view has not bepin uphtrld by HampSOn- an cntoniohigist not to 

ui necessarily multiplication of species. ~ hd., Dit I, K. on, Pr,Ki, 

S. 1882 
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dorsal tubercle on the penultimate seg-ment ; head and anterior segments 
pale greenish ; legs faint brown ; the second ;<nd third segments re the 
most prominent ; a faint flesh-coloured stripe above the stigma a ending in 
a triangular brown patch on each side of the anal foot ; a row of small 
tubercles ’beneath the stigmata of an ultramarine blue ; two black spots ob- 
hqueU transveise on the back of the first segments; anal shield bordered 
with Ultramar ne blue. ** 

4 fler the second mouU the colour is still green, with the tubercles of 
the bAck tipped with pale yellow, and in the third and fourth moults the 
colour becomes pale green w ith a faint greyish tinge, but the hairs from 
the dorsal tubercles are long and pale-coloured and no longer clotted 
at the end. Though the worms attain a large size, so much, says Hutton, 
dues their cohmr approxlmatt? to that of the hack of the oak leaf upon 
which they feed, that althuu;4h the ordure beneath betrays their presence, 
they are by no means readily seen. 


ANTHEPJEA 

ROYLEI. 


14, Antheraea sivalika, ->77.) 1883 

I'his is the tasiir worm met with on the submontane districts of the 
PanjAb. It feeds upon the Zizyphus Jujuba or ben)^ and is plentiful 
in the Hodiiarjuir District. 'I fu re would seem no doubt but that this 
should be aicepted as a specially pale-coloured local form of the ordinary 
tviSiir* hOr further particulars see p. 120. 

15. A. yatnamai, Omr. Meuc. 1884 

1 'his may be designated the Japanese form of muca^ which has been 
several times inlroduce<l into India witlicut apparently any permanent 
result. Hutton says that it “is well thought of both in England and in 
France, where great efforts have been made t«» introduce it, but as yet 
w ith very inditlerent success.” Me then adds that it may be reared on the 
Flim^ilayan spiny oak iQuercus incaiia-, Vmt that it requires to be carefully 
protected from its insect enemies. Keference has already been made 
(p. 71) to the reported discovery of a valuable hybrid between this 
insect and the r/rdinary tasar. This discov<Tv was made bv a Mr. 

M owis, who, for some short lime, was enipU*yed in connection with the 
Poona experiments with tauir. Some idea ot the ver\ high, and it Is 
feared misplaced, expc( t«itions of tlie value of Mr. Mowis* discovery mav 
be learned from the fj^llowing passage from an official puhlicalion : 

“ Mr. Mowis, in spile of repeatcii calls from Governmen', has forwarded 
no report, and it has been ascertained indirectly that ht* d<-dines to make 
know n the results of his pnx'css, preferring to use his knowledge fe>r his 
own benefit. He has, however, shewn the result of his experiments both 
in t lie shape of the h\bridis<‘d worms and their prexiuce to many private 
individuals, and there ean be tu> doitl>t as to their complete success. 1 liey 
undoubteiUv*. in the opinion of this Chjvern merit, open out a prospect of 
the rise of a most valuable industry in India, where the fiKHl on which the t 
worm lives, vis., the ttaudr^k (Ficus Benjamina) and other varieties of the i 
Ficus are indigenous and almndarrt, and it is strongly recommended that | 

, a supply of eggs of the yatnamai be procured from japan, and dis- | 

Iributed to the diflerent riualel farms in this ctmnlry wit*li a view to the 
experiment becoming widely know n and encouraged.” 


It perhaps need only be added to what has been said above tl\at Hybrids. 

nothing*Vnore has been heard of this valuable hyl>rid, and that, conse- 1885 
(juently, neilkeV Mr. Mowis mT tlie pt*ople of Bombay liave as \el reaped Cenf, 7 t tfk 

the vast fortunes that they were siipposeiAo be on the eve of obtaining. f'f’' 

It may also Ifb added that, like A pernyi, this species is as’^umed t<i con- 
tribute to some extent to the c(>nsignments of cocoons returned in the trade 
statistics of imports into Europe under the name of Chinese I'asar.” 


s. 1885 
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IIJ.-ATTACUS. 

Entomalof^sts have referred name eijaht or nine tepecies to thit grnu§. One, 

I the Eri or Castor-oiNccding' insect, is of considerable importance to india, and 
its cocoons are even exported to some extent (see the detailed article pp. j6?-i 74). 
Two others may be said to have attracted a ifr eater decree of consideration tnan 
as generally the case wirh the truly wild siili-pnxiucers, '1 hese are the Atlas 
moth and Attacus Cynthia, an insect which by some writers has been called the 
Atianth us silkwor m, because of its feerling oa the leave.s ot the tree of that name. 

Hutton speaks of the genus Attacus as being characterised by the n.o*ths 
being devoid of the power to secrete a solvent Huid. and consequently (heegfesv 
of the insect is provided for by the worm leaving the threads at tlie head of the 
cocoon unagglutinat )d, and only ItK>>eiy drawn together, so as to tie easily 
pushed aside by the head and forefeet of the imago. 

(Strr Jj 6 .) 

16. Attacus Atlas, Linn, ; Moore, CuL ////</. Insects, //., yO f. 

Habitat —Found in China, Burma, India, Cevlon, and Java. In India 
its habitat extends from Svlhet and Cachar to .^ibsagor, Johnre, Sikkim, 
Musstxirie, and Almora; also Bengal, Burma, Marlras and Ceylon. Ac- 
cording to Qosse it ranges in Si»uth-Fastern Asia over ^,5** of lat and 
of long , being abundant in India and China as well as throughout tlie 
Malay Archipelago {Entomol., XI L, 2^\. 

Food of the Worm. 

I, Ardisia sp. 

Mr. Manuel mentions a common species of this gt nus, found all over 
Pegu and Martaban, as being eaten by the worm. 

3 . Artemisia vulgaris, Linn, 

Vern. ^Dona, Mind., BfeNG. ; Titapai, Nepal; Nacdnna,CM nAK, 

A gregarious shrub found in Sikkim and manv other parts of the 
Himalaya, also in Bengal and Assam. It is mentroned by Brownlow 
as a tree on which the Atlas may be found. 

3. Bischoha javanica, BL 

4. Cedrela Toona, Roxb, 

This is known in Cachar as the LuJ, 


! 5. Clerodeudrou infortunatum, Gicrin^ 

Mentioned in the Burmese lisl of foods, 

6. Dillenia indica, Linn, 

I 7* D. pentagyma, Roxb, 

j 8. Glochidioa lauceolarium, Dalz, 

A shrub on which the insect is s:iid to feed in Mussoone. 

I 

9. G. velutinum, Wight. 

I 10. Lagerstroemia Flos-Reginae, Rttz. 

Mentioned by Mr. Manuel, 
j XI. Lcucosceptrum canum, Sm. 

I Said to be eaten in Sikkim, 

j 13 . Melastoma malabathricum, Z.tA2^/. 

! Vern.--- N epal ; Tunghram, I.epcma ; Shaptt, MrcHI | Lutki, 

C^ciWR ) yrtp,yai, Bij <M. 

’ A large bush met with throughout India up to an altitucie of 6,000 

i feet, chiefly near water -courses. The Atlas worm, when fed on the 

! leaves of this tree, is said to give a very white silk. 

13. Ocimum sp. 

[ Mentioned by Cameron as eaten by the worm in Bangalore. 

r 14. Phyllanthus Embltca, Linn. 

S. 1888 
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Atiiui Silk. (6, HW/.) saturoilite. 

This ts mentioned by Huiton, Manuel, and other writers. | 

15. P. laaceolaria. 

The Rev. Mr. OampbefI says the atlas insect is very plentiful »n I 
Chutia Nagpur, u here it feeds chiefly on this low shrub. Mr. Campbell observatica* 
sucreecif'd, however, to rear it 011 the leaves of Dalbergia Sissoo, and he < 1889 

adds that he has s<M‘n the worm feeding on Eugenia caryophylla , 
and Symplocos racemoaa. The cocoons of the worms feil on Stssoo, j 
Ma. Campbell remarks, in no way re^semble the normal type. They ; 
are smaller and appear more easily reeled. i 

16. Sapium Insigae, Benth. 

Vera. — Khinna^ Hi NO. ; Dudia^ Pb. 

A treea)f the Suh-Hirndlayan tract, also found in Chittagong, : 
liurma, and Western Gh.'its. I 

17. Schleichera trijuga, IVtl/d. 

Mentioned by Manuel as one of the trees on which the insect feeds : 
in Burma. | 

18. Stcphcgyne diversifolia, f, ! 

This is mentioned by several writers as the plant on which the in- ; 
sect feeds in Chittagong and Martaban. 

19. Sytnplocos cratxgoides, Ham, 

Vern. — /.vW, Cachah ; l.odk^ Kouaon ; Lma^ SvriM } ; Pb. 

A small tree inhabiting the Him.^ilaya at an altitude from 3,000 to 
8,ock) feet ; also Assam, Khdsia, and .\fartaban Hills, 
ao. Vangucria spinosa, R xd, 

A plant reported to be eaten by the worm in Assam, 
ax. Wendlandia Notonia, IV, ill. ! 

The worm is said to eat the leaves of this plant in the Madras | 

Presidency. 

Brownlow gives a list of Cachar plants (most of which it is believed are I 
included ni the above), but as he furnishes only local names for them ; 
ft has not been thought desirable to make the attempt to determine what 
they may be. I 

Provincial Notices Regarding this Silk. ' 

Bengal & Assam. — V ery little has been written regarding this Bengal, 
insect in the Provinces namtxl. It occurs, however, fairly abundantly, and : I89O 

has been practically domesticated by Mr. C. Brownlow in Cachar, who Assam, 
urged that this insect possessed even stronger claims to consideration I89I 
than any of the other wild silkworms. His papers will be found in To/. 

A'/// (/tWj), of the Jour, Agri.^Hort. Soc. Ind, rii?., “ On ; 

the feasibility of a mixed system of open air silk-cullurc,*’ and Vol. IIL^ \ 

1872* ••A’ few notes on the Allas worm.'* Mr. Brownlow*s paper is 5 

given in the appendix to Geoghegan’s wSTiV/t in India, and is quoted by Mr. j 
Wardle as “from a Government Report *’ {WiU Silks (>f India, p. 6j). ! 

Stack says this Is the petogore muga of Assam. In an official O 'mmiini- j 
cation Mr. W. O. Taylor, Settlement Officer, Khurda, forwarded to the 
Collector of Puri in 1879 samples of this insect together with a note on 
the subject, from which it would appear to be fairly plentiful in the forests 
of that portion of Bengal. Hutton in a paper {Agrt.^Hori, Soc- Ind., 

IL itSf )], 146-7 76) on the Cultivation of Silk in the Australian Colonies *’ 
recommends tTiis species to consideration, and Qosse (in the Entomolcgisf, 

^^79) g‘tve an account of his endeavouf^ to acclimatise it in England. 

Himalaya^ DisTRiCTS.— One of theearliest accountsof the Altas moth • Himalayt. 
is that by Lady Isabella Rose Gilbert (1825). but Hutton and other writers ' 

® S. 1892' 
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speak of it as found on the lower hills and as feeding more especial!)' on the 
species of Sepium and Glochidion. Although fountl, thereft>re, on the 
Himdlava, it is not very well known to the people, and no use i.s made of 
its cocoons. 

Madras*. — The following notice regarding this moth appeared in 
Mr. Morgan’s Report of the Sdkworms of Malabar :—** l‘he Atlas 
moth (Attacus ) is found throughout the fVovince, but cannot 

be said to be abundant anywhere. 1 found the larv;c fmliwg in 
Wynaad on Bischofia javanica, Wendlandia Motonia, Mallotus siibpelta- 
tus, Eurya japonica, on three species of Tetranthera, and on a host of 
others too numerous to mention here. The cocoons are of a very dark- 
brown colour, and are invariably hidden by leaves, which the larv;e gums 
round itself when it commences to spin its cocoon, t have carefully 
watched those I have collected and brought in from the forests, and when 
about to spin they invariably commence by drawing together the edges of 
the largest leaves they can find, and attaching them to one another by 
silken threads. Within this leafy screen, the cocoon is rapidly perfected ; 
and if the leaves are afterwards removed, it w ill be found that the coc()or» 
has exactly taken the shape of the leaves, th(rir rH?rvation even l)eing 
clearly impressed on the silk. The cocoons of this species are never col- 
lectecf or utilised in the district. 

It is easily bred under shelter; for I successfully hatched two eggs 
under a glass shade in my house. Th<? larvie were feci on Bischofia leaves, 
and spun a fine cocoon. The imagos came out in due time: and were fine 
specimens. The larv;^ of Anthcries paphia will not stand such confine- 
ment, but die when about three-fourths grown.” 
j Burma.— By far the most complete local account of this insect is 
j that given by Mr. R, A. Manuel {your, Ai^ri^-Hori, Soc, Jnd,^ 

1 K 7 /., ,?o7-j: 7) in a paper on the silks of liriiish Burma. 

Omitting the paragraphs on the plants on which the worm feeds (which 
have been amalgamated in the remarks above on that subject), the* 
information furnished by Mr. Manuel may be here republished : — 
“ The great Atlas moth of Further Asia, the vastest of all known lepidop- 
tera, has been described by every naturalist of note from Linnaeus 
downwards, so that few of the family are better known than * Le Gciint ties 
PaptlloHS.* It is a widespread species, ranging over the .s')!!!!! and east 
half of ccmtinental and in.sular Asia, common on the slopes of the Himalaya 
and all through India to the points of both peninsulas, abundant in 
China, scattered over the isles of the Archipelago, from Java to Molucca, to 
Borneo, and to the Phnippine.s, a range of 35^ of latitude and 55'' of longitude. 
As is often the case with animals of extensive habitat, this magnificent 
insect is subject to considerable variety. Here in Burma it has its home 
in all the lower moist forests, and in some of the upper mixed ones too. 
In the sunlight its strong, vigorous flig'ht givers on.' more the idea of a 
small bird than of a moth. On account of its great si/e,— the expanse of 
its wings at times exceeds gf inches,— and from its rigorous flight the 
natives call it the Seen^hpea, or elephant moth. 'I fe late Mr. Bfyth, of 
the Asiatic Society's Museum, Calcutta, wTiting of some specimens of it 
sent from here, says : * A W'ell-known moth from Burma ’ . . , . < a 

splendid species, common in collections from China, Assam, Sylhet, and 
Aracan.’ And the late Dr. Mason mentions it in his work on Burma a.s 
abounding in the province.” 

“ -The Atlas spins once a year, but it can In domcsticatir»n be got to spin 

twice, — once towards the close of the rains and again just lief ore its commencement. 

♦Mr. Hampson informs the editor that this insect occurs on the Niigiri hills up 
to altitudes of 6 oof) feet. 

‘ t Sometimes over 11 inchc.s. — Ed. 

S. 1894 



Products of india. 


83 


Atlas Silk. 


(G. WatU) 


SILK: 

Saturniida^. 


The cort>ons on the latter occasion are never so ffood as those spun during Septem- ! 
her to Novembft! . 1 he cycle of its existence is from 8i days to 8 or 9 months : — j 


In*the ova state 
In the larval state 
In tlu? cocoon state 
In the moth state « 


Days. 

8 to ii 
36 to 40 

30 to 8 or 9 months. 
7 to 15 


ATTACUS 

ATLAS. 


Total 


81 


to 8 or 9 months. 


‘‘The cocoons are solitary, enclosed in leaves, in colour they are a light umber or | 
drab, the surface (independently of the impress of leaves) roughly granular, scarcely | 
at all silky floccosc except at the mouth; its substance is thin, patchinenty, very ! 
him ; the interior very .smooth and even subglossy. The upper extremity forms a j 
natural orifice for the exit of the moth, but the great nun ber of silk fibres which ! 
are here left ungutnmed and are loose, soft, and flossy, effectually prevent the ingress | 
of intruders. I hc cocoon is not closed like those of Bombyx mori and Antheriea I 
mylitta. As a result of this structure the exit of the moth leaves no disturbance’ 
behind, no disarrangrriient of the fibres. The coco<»n is from 2 to 3 inches long and , 
about I inch bioad in its widest part; it weighs, witiiout the chrysalis, about 6 or 7 i 
grains. . . , . . I 

“ Cultiviitii'fi , — The Atlas is an indedent worm, seldom travelling far from its ; 
birthplace unless compelled to go in seaich t»f fex.d, I'he ova aic laid in groups, or 
sitings, on tiu* under-suifacc of leaves which are the fcn>d of the worm ; this the ! 
instinct of the fenuile leads Ivr to accomplish. They are all strongly gummed to the 
surface, so that they not only ari* n<»t shaken off by the wind hut the crawling out on 
the young larv:c is facilitated. I hey are as la; ge, or pei haps slightly larger, than 
tussvr ova, hroarlly v>vate, and granular on the surface ; in c<-lour white, clouded 
with piiT pie leown, widt h tint centtrs in an irregular mass 01 intense dej'>th. All | 
this colour is readily vvasherl off by a few moments’ immersion in water, the tinge ; 
being cornmutdeated to the water, leaving tlie egg of a deiicatr* greeni.sh white. The : 
young larvae ar#^ about thre<* lines long in rvpose and five lines when crawling, i 
Thftii general colour is black with a broad- b.is^d band of light giey running down ' 
the hack for the whole length and crossed at the side of each segrn<»nt by two white j 
iims. The tub^i ties are tall c>li rulers of pure white, talhist in iront;all of them; 
have whit<» haiis which, uniting laterally, t«)rm conspicuous transverse bars of white, 
f»nf» on ever y segment. From each tubcMclc pr<icccd several very slender black hairs ! 
of great l**ngJh. Ibud glo.ssy black, unspotted; the clypeus grey; anal region I 
whitA, feet hla< k, pudegs grey. I hc little worms do not congregate like* the larvaj of | 
Cricula but sit on the under-side of a leaf alrnosf always in a double position with | 
the head bent ro.tnd towards the ta 1 . They moult on an average one*? a week, and ' 
go ihroui^h SIX moult.'-. 1 he fiist moult, however, takes place .sometimes after seven ; 
days. Very tlu re is an entire change in the whole appearance of the w’orm, 1 
whi»;h, for the grt atei part of its e.xistence, seems as if thickly powdered with very fine i 
white dust-hke H<tur. Full pown. they become greenish white, the skin all studded ; 
with minute oval daikc r specks, which give the impression of translucent ceils in the ! 
substance. I he oiangc cloud.v on the sirles are nearly all obsolete, especially the | 

i rostfiiov ones; last segment azure with the oval specks dark blue. A rondo-triangu- j 
ar ring of rich pale Orange is conspicuous on the outside of each hindmost proleiy; ; 
the^ace is; wholly pale green, leg and clypeus margined by a black lino ; thoracic! 
tubeicles shorter and bluntci ; the rest much increased in length and become s<'ft 
spines, lying nearly flat, pi'inting backwards and ovci lapping, the lowr.st row, dark- 
iron grey. Feet and firolegs lion grey, the latter crossed by a band of greenish 
white, the whole thickly covered by a snow-white farina. Just t>c fore spinning the 
worm is nearly 5 inches long and 1 inch high. 

•* In spinning, the worms gctieially use one leaf, but they* attach the cocoon by the 
means of their silk not only to the peduncle of the baf but to a threat extent to the 
branch to which the leaf is attached, so that in the event of the leaf withering the 
cocoon docs not fall but remains pendant from its tin. ^ 

** Manu/arturt ', — Although the silk of the Atlas can be reeled, this is not done 
on account of^lie dilFiculty experienced in freeing the filaments of silk from their 
position in the cocoon. Captain HuttCX 4 ;, the entomologist of the Himalayas, pro- 
nounced the *ilk as decideilly g<w)d, and Or. Chavannes, of Lausanne, ci>n,si- 
dered its intri^uction into France desirable. In appearance the fibre is very much 
like tusser ; if anything, it is in hue a little daiker, but to the led it is much finei I 

6*. S. 1894 



Dictionary of the Economic 


SILK : 
iturniidse. 


The Wild Silks of Indis. 


.TTACUS 

ATLAS. 


OCOON. 

1895 

SILK. 

1856' 


>897 


and softer. The ‘ waste, Vr floss, is easily prepared and the dark brown umber or 
drab colour is easily dist:harired. Like tussfr, however, the fibres are flat and 
striated and will not lake all dyes. 1 he ii.ses to which tussrr is put are suited to 
Atlas silk, and China annually exports lat ere quantities of Atlas>waste to the European 
markets. ’* ^ 

The Atlas Cocoon & Silk. 

Mr. Gosse, in the paper already Quoted, says of the cocoons that they 
are in colour ** a light umber, or cirab ; its surface (independently of 
the impress of leaves' roughly granular, scarcely at all silky or 
except at the mouth; its substance thin, pan'hmenty, very firm; the 
interior very smooth, and even sub-glossy. The upper extremity forms a* 
natural orifice for the exit of the moth, made by the conveyance of a grc*t 
number of silk-fibres, which are left ungummed, and ar<i^* thus soft and 
flossy, the gummed, stiff silk passing up on one side and contracting into 
the cord. Thus the cocoon is not closed, like those of Bombyx mori, 
of Telea, of the Antheraea, but open, like those of A. cyuthia, of the 
Samiae, of the Saturniae. As a result of this structure, the exit of the 
imago leaves no disturbance behind, no witness, no disarrangement of 
these soft fibres, such as is the case with yamamai, pernyi, and paphia 
(Aathcraea mylitta). ” 

Hutton goes into great detail on the subject of this cocoon {Jour. 
Agri,-Hort. Soc, Inti., XJJI , Sj-Sj-Sy). “After repeated trials in variou.s 
solvents, ” he says, “ I have hitherto proved unsuccessiul in doing more than 
reeling to a certain extent, with the certainty of the thread snapping every 
few feet. The intractability seems more attributable to the peculiar 
manner in which tlie cocoon is formed than to the insolubility of ilie agglu- 
tinating substance, for the cocoon appears to be composed t)f separate 
layers or silken bags one within the other, and the thread is sure to snap 
at the end of each of these. There seems no reason, however, why tlie 
silk should not be carded and spun after the method pursued with the 
Assamese eri (A. ricini), and if this be accomplished, the silk may be 
brought into the market, as the insect is easily i cared, and is abundant 
in some of the Sub-H imalayan tracts.’^ Hutton says that lie found 
j a cheap coarse vinegar the best solvent for the cocoons, 
j Mr. Wardle informs us iViat ** the diameter of the external fibres of 
i the C(x:oon is very variable, averaging about inch, whilst that of the 
I internal fibres is more uniform, and about jlfyci inc^h. The outer fibrf^s 
j are capable of supporting an average weight of 2J drams, and the inner 

I 2J drams. T he tension of the outer fibres is one inch to the fool, and 

I the inner i J inches. The fibres are flat and longitudinally striated, and 
united in pairs by titeir edges.” 

17. Attacus canningi, Huiton, {See p, 2 g 6 .) 

Habitat.— North-West Himalaya ; common in a wild stale. It produces 
annually liard, compaclly-woven cocoons of a rusty orange or* grey 
colour. A writer in the jour. Agri.^Hort. Soc, Jnd,, XI. speaks of 

this as the H uualayan en. U feedson the leaves of the following bushes : — 
Coriaria nepalensis, W0II — 2, shrub of the HimAlaya from Murree to 
Sikkim, lihutan, and Manipur ; and Zanthoxylum alatum, Roxh,, an 
equally plentiful bush on the lower slopes of the Himdlaya. 

In the Jour. Agri.^Hrrt. Soc.^ Ind., XL Proc.^ 84* Mr. Turnbull 

announced that he had been unsuccessful in reeling these cocoon.s, though 
he had tried many different methods, such as warm water, soMtion of 
borax, soda, cow-dung, etc. This species Hutton sub^equcditly found was 
one and the same as the next. Hampson W'ill be seen (^, .?d) to quote the 
name here given as a synonym for A. cynthia. The species is retained for 
I the present, however, since the name A. canniogi is so very fAquently 

'S. 1897 



Products of India. 


85 


Cynthia or Ailaiithus Silk. 


SILK: " 
Saturniid^e. 


montioTTed by Indian writers, and is even gfiven by Moore in the list < 
furnished to Wardle’s Wild Silks 0;' India. with remark under; 

A. guerini below, p, 8 (j.) [/;/>. i6j, 26^^ ) \ 

18 . Attaaus cynthia, Dyur\f ; Mnore^ Cat I^ pid. Insects, IL, 4'>7. i^See i 
Habitat. — This moth inhabits the re^i'-ns from Sylhi i., (’achar, and| 
Shillong to Sif>sagor, Sikkim (rornmon up to 5,000 }, M ussoorie, and i 

Sinilii; it is also said to be found in S')nih Andaman, and, Mr. Hampson 1 
add^i, on the Nilghiri hills. It is distributed to China and the Malay! 
Islands. 

• Food.— Much confusion still exists regarding this insect and its 
t^oparation from the (A. riciiii). Moore says that it is the ert of Royle 
and of Hugdn^ as also the rirMW'/v Cif rt#'# nKf/f of Roxburgh. Hutton re- 
marks {^vur, Agri,-H^'rt . Snc. !nd., XII.. 6.,- c?*’ //) that, like the domesti- : 
caied it will eat lh«r castor oil [daiU. but in Mnsso'>rie it is generally 
found on Coriaria oepatensis, Zanthoxylum alatum, and other such bushes 
In an essay {Jimr. Agt i.-H irt. ..V^m . Jnt,. ,V' tc ,SVm*/ s //., f>n tiu* i 

Cultivatii*n of Silk iu the Australian ('olonies,*' Hutton gives sonic useful i 
bints regarding this insect. Alluding io Mr. Brady's successtui intro- j 
duction <»f it into the colon le.s, lie would seem l<j liave tliought that good ! 
results might be anticipated. He repudiates the idea tliat it the wild I 
state of Attacus ricini, on the ground that it cannot be successfully i eared : 
on the cast«)r-oil |)lanl. Hutton .also savs : ** 1 have even reared it , 

easily enough on the common Cape Woodbines, so that its introduction 
into England seems feasible enough, especially as the Ailanthus glaiidu- 
losa is s.'ud to thrive there. ” In Cil ina this insect has been domesticated 
for centuries and led on Ailanthus, hence, by European uriairs, it is | 
often spoken of as the Ailrituluis silk-moth. In the Procee.ijngs of the j 
Agri.-Horit. Sac. Jnd.f^r iS6r \p. i s'$) occurs a c<>rre.spoTul( nee on the \ 
subject of Dr. Bonavia*s attempt to domesticate tins worm in Oudh. j 
Hutton, in referring^ to this subject, commends iVie zeal of Mr. Browntow < 
of Cachar in his experiments with silk-moths, and .announces that that i 
gentleman had recently found the cynthia insect there. I he late Mr. j 
otack, however, informs us that the people of Assam believe this Ir be llie ; 
eri in a wild state. He adds “it appears to be commonest in Cachtar, 
but it is also known in Kamrup. ** ; 

It had been found by Captain (nviw General) Strachey in Kumden, so : 
that Hutton was coTistrained to add “ I have no d^iubt that the insect may ; 
be found along the entire line of the .Sub-Himalaya from the Sutlej to the i 
sea. ” In a re{)ort on St riculture in Kangra the i«te Captain Bartlet wrote | 
in 18S3 ; “ The Ailanthus tree (native name /iMmw/' grows w ild alK>uttlus I 
district, and the wild cocoons are those ol the Ailanthus silk-worm 1 
(Attacus cynthiah which I found in the larva state on tV.e bushes < n the j 
estate. 1 ha vc nc^ knowledge of .any other wild silkworm, and am under the 
impression that either attempting to rear (tv ci'llect the cocoon. s c*f this kind 
would not pay, particularly w hen the Bombyx mori dourislu s so well liere.’' 
Commenting on Dr. Bonavia's experiments Huttim thought the heat of 
Oudh woulci, however, prove inimical. There is nothing hke trying, how- 
ever, and as we have the real Simon F'ure at Miissoorie, you need not 
bewail the absence of Mr. Fortune from China at thi.s moment. The 
fact of our posse.s.sing the Attacus cynthia in India alfords anothet proof 
of the ntbccssitv of our setting our own shoulders to the wheel if ever lie 
wish to ascertifin the resources of the country, and it says little for our own 
enterprise and knowledge, when we alfbw ourselves to l>c *'enl to seek in i 
China what, wtthout knowing it. we already abundantly possess in India.** j 
The * Ailanthus silkworm has been successfulh intrcduced into! 
England, Europe, Australia, etc., but it may be said that interest in the '• 
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Subject has practically died out, and that no further action appeat^ to have 
taken place in India than the futile experiments in Oudh. While this result 
is extremely disappointing, it seems likely that attention may once more turn 
to this insect, for, if it has been successfully domesticatea in Cjhina, there 
would seem no good reason why it might not be also reared in some 
part of India. 

In the forthcoming number of the Indian Miiseum Notes, ihe follow- 
ing passage occurs regarding this insect and its silk ; — * 

“ Its larval stages do not appear to have been observed in India. 
The cocoons, though much smaller in size, are very similar in structure?, 
coloration, or general appearance to the cocoons of Attacus atlas ; tljcy 
are smaller and more compact than cocoons of A. ricini, but appear, 
nevertheless, to contain a considerable amoiirt of silk. This silk would no 
doubt be valuable for carding purposes if it could be obtained in any C(»n- 
siderable quantities, and of late they have appeared in the Calcutta 
market where they are known as Mr. Q. C. Hodson writes that 
they are brought to market by Nluhammadans, while the cri and muga 
trade is entirely in the hands of Marivarries, According to Hutton, the 
insect also is identical with a semi-domesticated species, which is reared* 
on a small scale in some parts of China upon Ailanthus glandulosa for 
the production of silk, and which has aUo been raised experirnenially upon 
the same plant in Europe. ’* 

It is not known to what extent the cocoons and silk of the Ailanthus* 
f**eding worm are exported from China and Japan, but, as already pointed 
out under Antheraea pernyi and A. yamamai, the so-called ** Tasar Silk 
of China ” would appear to embrace more than the produce of Antheraea 
paphia Of indetKl any of the true iitsar is exported from tljose countries), 
and it is probable therefore that a considerable amount of Aiianlhus silk 
finds its way to Europe. If this suggestion proves correct, it would give 
the comparison with the Indian trade more correctly to class Anthenea 
pernyi as muc/a and Attacus cynthia as eri. Some such class: ficati(.»n 
would not only allow a correct Ci>mparl'5on between the Chinesr and 
Indian trade, but it would facilitate appreciation beii^g formed of the 
value of the true tosnr in the European markets. I he writer has been 
unable to discover the amounts of silk and cocoons of Antheraea pernyi and 
Attacus cynthia imported int<^ India, but this much can be said, the c-ntiro 
Chinese imports are certainly not mulberry silk. The writer when s ihiting 
a silk mill in Bombay was shown the materia! imported. It prened to be 
merely waste cynthia silk. (Con/, with pp, 2!o, j.) 

19. Attacus edwardsii, WkiU, {Su p. 2j6.) 

Habitat. — Sikkim, Khdsia Hills, Mussoorie, the Western (ihAts, and 
Mysore, but is nowhere abundant. According to the late Otto, Mofler 
it occurs at an altitude of from 6,000 to 7,000 feet. 

Hutton, in his essay on “The Cultivation of Silk in the Australian 
Colonies,” says that although the Chinese are s.aici to have domesticated 
this insect as also Attacus atlas, “ it w'ould be a difficult thing to rear 
them profitably.” In his Notes on the Indian Bombytidic (Jour. Agri.^% 
Hort, Soc. Ind,, Vol, XIIL, 87, also Netv Series, III., J heremai ks that 
it was found originally at Darjiling, is much darker in colour and rather 
/imaller in size than Attacus atlas. His remarks regarding it^ arc, how- 
ever, apparently derived from Moore’s descriptive notej and dr.awings, 
(see Cat. Leptd, Insects, IL,486). In the Museum Notes (VoL /., 2t)s) 
Mr. Otto M oiler says that this insect is an annual ; the ^ moth appears in 
the rains (July to SeptemV>er) and it hybernates as a pupa. 'The cocoon 
is much like that of A. atlas, except that it is denser in structure. 

S. 1900 




Products of India. 


87 


Calig:ula Silk. 


(6\ Watt.) 


SILK : 

Satumiidae. 


20. Attacus guerini, Moon, (Ste p. 2J7.) ! 

Habitat.— It; inhal)its Eastern Bengal. 

Hutton, bowrver, says this insect has only been seen in the Museums I 
in En^l^md, and he is accordingly disposed to regard it as little more than ; 
.an ill-fed condition of A. ricini ; he cites a case known to him whore j 
under-fed Actias selene only attained about one quarter their natural si^e ; 
(' 7 our. Soc. hid^y IIL (AVu Series) i*yj). In the Mus-eum i 

Notes (V<jI. 1 !., Pt. IL, proofs of which have jnst been seen by the author) | 
it is^staled that “ A. gucrini, A. obscunis, A. canningii, and Saturnia iolc j 
have at diilroront times been described as distinct species. h>om the do- | 
scriptions and figures that have I'C'-n given of them, however, they appear I 
to be so nearly related to A. cynthia and A. ricini, that until cause is i 
shown fo** thefr separation, it see.*ms best to look upon them as synonvms | 
of one or other of these two species.” Hampson treiits A. g^erini and A. ; 
obscurus as synonyms for A. ricini, and places A. canningii under A. ; 
cynthia. 

21. A. obscurus, Butler. (.SV<^ 277.) j 

Habitat. — 0 ( casivmally foimd in Cahar ; the W'orm feeds On a plant , 
called in the vernacular lAXh.l {-— Cedrela Toona). See remark under : 
A. guerini aba c. i 

22. A. ricini, Boisd.; JPore, Cat. Ltpid, 71 . y 40^]. p. 2^1 

Habitat.— riiis insect inhal>ils A'-sarn and parts of lUmgal, and extends i 
from Darjiling to Nep.il and Kum.u>n, h is the eri of Assam and ; 

of Bengal. Hutton infers the suggestion < Es^ay on ** Th.e Culti\'ation of : 
Silk in the Australian G»lonies”) that this insect may be ‘San irnporta- J 
tion from that ‘old curiositv shop * tertned China. ” He repudiates the j 
statement: tiuai its wild condition is the insect known as A. cynthia on \ 
structural as well as practical considerations, chief among the latter being ■ 
the fact that the natural food of cynthia, in the wild state, is not Ricinus 
communis. He lays stress on the presence of rows cd l.>lack sp<.ts brtwffui ' 
the tulRTcles <^f the larvae in A. cynthia throughout all its stages, while A. 
ricini is devoid of these in its perfect condition {'Jonk, Acri.^//ort, S^u\ \ 
Ind.yXU j), A fuller account will be f<mnd at the end of lids enu- ' 
mcration of the sp(a:ies p. 162. 1 

1 V.-CALIGULA. 

Hampson d‘>es not regard this genus as sep.irnble from the Saturnia. ! 

23. Call^la Simla, Wts/wooJ ; Jtfoom, Cat. f.tp. Insnis. 11 ., jog. ! 

Habitat. — Simla, Kumaon, Musso'‘ric, and the Khasia Hills. I 

This insect forms an open, net-llke coC(X)n and fe* ds on— i 

1. Juglans regia, (A selene feeds on this tree itv p. oS also p. 05.) | 

•2. Pyrus communis, Lin ft. | 

I'hf, Common Pear. f 

Vern .— suniriafy Pb. *• 

Cultivated and sometimes wild in the North-West Himalaya and 
Kashmir. The “ w ild pear,” alluded to bv Hutton, instead of being the ^ 
pear, may have been Pyrus Pashia, which is often called a pear. 

3. Salix babylonica, 

Vern . — Ltixa, baJay Pb. ; Giur^ Kashmir ; Tisst, Nepal. I 

A^ree commonly cultivated in North India. » 

The abo'tc arc the plants mentioned bv Hutton, but they arc so utterly 
diversified, both in habitat and nature^ that it is difficult to l^elieve the 
same insect could feed on all of them. The willow is more likely to be 
Salix \etrBsperma {Coof, with Jour. Agri.^IiQti, ^oc. Ind,, III. {Nezp 
Scries) 14J). 
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24.. Caligula, CSLChSLTSL, Moore, Pr&c. Zoo! . Soc., i8i2, 57 ^. (Seep, 

Syn.— “Rinaca kxtensa, BhH. ^ 3 ^*) 

Habitat. — Cachar. 

25. C. thibeta, Westwoods {See p. 23^,) 

Syn. — Rinaca Extensa, ButL 

Habitat. — North-West Himalaya, Mussoorie, and Sikkim. 

It forms a light, open, net-like cocoon and feeds on the— 

1. Cydonia TulgariSi Pets. 

The Quince. 

Vem. — Hind. ; Hamsun/, Kashmir. ^ 

Cultivated in North-West India and up to 5,500 feet in the Himalaya* 

2. Pieria ovalifolia, D. Don. 

3. Pyrus communis, Linn. 

Hutton says it ‘‘occurs also in Kumdon, but the specific name is a 
misnomer; the insect never approaches Thil>et, Specimens were taken out 
of a collection made in Kumaon, but because the collector travelled info 
Thibet it was ridiculously enough called a Thibetan collection and the spe- 
cimen named accordingly. The cocoon is a coarse open net-work through 
which the larva is visible, but there is no available silk.” 

V.-CRICULA. 

26. Cricala drepanoides, Moore. (See p. rj?.) 

Habitat.- Sikkim. 

This is presumed to be a very rare insect, but it differs sufficiently from 
C. trifenestrata to justify its retention as a distinct species. 

p. 238.) 

27. C. trifenestrata, Heifer ; Moore, Cat. H’piii. Insects, //., 3^4. {See 

Syn . — SaTURNIA TRIFF.NESTRATA, Htlfer^ Jour, A'^iafic Soc. Beng, 

( tSSy), VL, 45 ; Herr Schoffer^ Lep. hxof. Spec,, Hot. Ser., /., pi. ty, /. 
tio ; Cricv?la trifenestrata, \Vatk» r, List l^^p. Het. Brit, Mus. ; 

EUPHRANOR TRIFENESTRATA, 6f( ., &i . 

Habitat.--An insect which is probably much more widely di.slributed 
than is generally supposed. Records of its collection occur ficim .-Xssarn, 
Bengal, thirma, Madras, Ceylon, the Andaman Islands, Bombay, and 
Central India. It is also distributed to Java. 

It is described at> a gregarious species, the worms spinning large 
agglutinated mass s of cocoons. Each cocoon is composed of a reticulated 
tissue of the colour of gold. The insect is regarded as fEfoine through 

! various generations, each occupying about two months, but of these it is 
reported that the rains brood is the best. 

Food of the Cricula Silkworm. 

z. Anacardium occidentale, Linn. 

The Cashew nut Tree. 

A small, evergreen tree in the coast forest*; of Chittagong, Tenasserim, 
Andaman Isles, and South India. Although an American tree now ac* 
climatised in India, many writers affirm that this is a favourite food of 
Cricula silkworms. 

2. Camellia theifera, Grif. 

Hutton says that the larva is reported to sometimes do considerable 
injury to the tea plants. * 

3. Careya aiborea, Roxb. The chief wild tree on which the larv» feed. 

4. Eugenia fruticosa, Roxb. ; and 

5. E. Jambolana, Lam. • 

These tree? are mentioned by Manuel as two of those on which the in* 
sect feeds in Burnia. 
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6 . *Grcwia MicrocoSi Linn, 

Manuel mentions this tree as one of those on which the larvae feed. 

7. Litsoea sebifera, Pcrs, 

Mar»uel mentions this tree {the ong-iong) as one of those on which 
the worms feed. 
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Food. 


8 . Machilus odoratissima, Neei. i 

^ Vcrn. — AS'i. ; \ Phamltt, X.va^Qwk ; Kawala, i 

• Nepal, IIino. ; Daltkini, Ph. | 

A larg^e tree of the outer H imalaya, extending to the Khdsia Mills, j 
• Assam, and Burma. 

^ 9. IV ai^ifera indica, Zf»>r. 

Hutton says that the larv;c sometimes appear in such ntimbers as to ; 
denude the mango trees of every leaf. The mango seems indeed to be one i 
of iti* most favourite fo{xls. j 

10. Pterospermum semisa^^ittatum, //am. 

Mentioned by Manuel as one of the trees on which this silkworm feeds. 

Provincial Notices Regarding Cricula Silk. 

Assam. — Mr. Stack, in his Note on the S lks of this Provirce, furnished 
the following particulars : — 

Tiie dmluri or ampoiofjt\so called from the mango or r/m tree on wduch 
it feeds, is one of the commonest wild silkworms of .A’^sam. It occurs in 
the Assam Valley under both the* northern and the southern hills, and ; 
likewise in Cachar, wheTO the wild tea-plant «>hen supplies it with food. : 
It is also frequently found on .yn^^orrees Its {.ivonrlu: tree, however, is ' 
the mango, \<helher the wild rnang«.» of the forest, or the cultivated trees in ; 
the vicinity of villag(.^s. 'Hu* ctmiuri spins a bright veil w coccx">n. in \ 
clusters so closely interwovcTi th.u they cannot be separated for re eling, ! 
which, indwl, their very texture pre*hibits. It is said that a single tree will - 
sometimes furnish as much as a maund of cocoons. In the number of ! 
broods and times of breeding this worm iss.aid to correspond with the mwga. ; 
The ktitia hrcuxl ; October- .November i is the most ph ntitul in Kdmrvip. 
Subjoined is the record of an experiment made with some cococuis ot this i 
vv<»rin by Krishna Kanta Ghugua j 


Octebci 


November 

December 


September 15th. .... Cocoons obt.^iaed (from a ,^«w-lrce), 

,, jMh . .... Moth emerged. 

J7lh, 28th, *’v>th . . I air! egt^s. 

4th ..... Worms batched, 
loth . , , . First moulting. 

16th , . . . Second ,, 

231 d .... Third ,, 

2Qth .... Fourth ,, 

15th .... Spinning b«*gap. 

6th .... Moth emerged. 

** The silk <if the dmluri is almost worthless. The cocoon is one of a 
thin and open texture, yielding verv’ little silk. It cannot be reeled. The 
worm is covered with hairs, which produce irritation of the skin, .ind for 
this reason it is regarded as unclean by the Hindus; but Kacharis, Rahhas, 
and Meches occa.sjonally mix the silk with en\ where it reveals its presence 
by the itching it causes. This irritating properly^ of the worm is said to 
protect it against crows and bats. 'Ihe cnrys.dis, however, is eaten bv 
Kach;iris, Rabh as, Meches, and Miklrs. A smaller variety of the 
called hisha^^nd feeding, like the dmluri^ on the mango tree, is found in 
small numbers in the sub«HimdIayMin jungles of Kainrup. The name 
expresses th® irritating quality of the worm.*^ 

It ^»eems likely that the dfscoverer of this insect in Assam was Oaptain 
Jenkins, an officer who took an enlightened interest in the development of 
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^ ^914 ^ 

Conf. 'With 
p, 134- 


the resources of that Province. Dr.lHelfer (Jour> As, Socy Bengal (/tVy/), 
P/., 43) furnished a fairly accurate and complete account of the cocoon. 
Mr. Browniow speaks of the worm as feedintj on Anacardium, a plant 
which mi>?ht impart the stinging property assigned above to. the worms 
(Conf, with the concluding paragraph under the heading Cocoons, silk, ike.). 

Bengal. — Several writers allude to this silkworm as occurring in Ben- 
gal, more especially in Chutia Nagpur. Thus, for example, in the Pro- 
ceedings of the Agri.-Horticultural Society of India for 1S68 mention i.s 
made of a sample of the cocoons having been submitted to the Society by 
Mr. R. W. King. These were reported on by Mr. Lotteri as follows ; — • 

I have had the pleasure of informing you persimally, the cocoons* of 
which you gave me a box of samples, although it is no( possible to reel 
them, yet by the means of chemical and mechanical processes they can be 
made to give a good result, as you will judge from the six cocoons which I 
have reduced to pure silk. 

“ Several firms to whom 1 offered this produce, as prepared by me, 
have given me considerable orders, and you will help me \ery much 
if you could refer me to those that can furnish large quatUities either here 
or at Moulmein,for it would be new riches to India and an encouragement* 
to increase the producUon. ” 

Madras.— I n an official report dated 1877 George Bidie, then 
Superintendent, Government Central Museum, wrote of this moth that 
“there was not a specimen in the museum, “ I have n(»t seen this insect 
in the Carnatic, but it is very common in Southern Coorg, and possibly 
extends into North Wynaad. In Coorg the larva feeds on the leaves of 
Careya arborea, and are gregarious, constructing their cocoons in clusters 
closely interwoven, 1 am doubtful if the silk of this insect could ever l;)e 
turned to any practical purpose, as it would be impo.ssible to reel it. Cap- 
tain Hutton, in his Memoir on the Indian Bombycedire, says that in .some 
parts of the country the cocoon^ are carded, so it is just possible that 
some manufacturers might be able to make something of them if sent to 
them in the raw state.” 


Mr. R. Morgan, in Note on the Wild Silk% of Malabar y furnishes the 
following particulars ; — 

“Thy sociable. .silkworm, Cricula trifenestrata, is on louhtedly the most ahund- 
ant .epecifs of silk-prodvicer found in Malabar. It is common enou|;^h in the plains ; 
but in the Wynaad plateau i have seen every tree on 5 or 6 acres of jij^iound entirely 
1 denuded of leaves by the larvjc of the species. It particularly affects the Careya 
arborea, which J^rows well on the grrassy downs in Wynaarl. Curiously enoujijh the 
caterpillars, which are grey, and coverea with stinj^inff hair.s, never deniule the fiam« 
tree two years successively, thus allowing them a whtdtj season to recover from tha 
check received during the previous one. lOurinff the larval stajfe, it may be sai<l that 
they have no enemies, for they are able to protect themselves with their yioisonous 
spines; but when they are helpless pupae, then they are destroyed wholc.sale, prin- 
cipally by ants. 

“ The cocoons, which are of a brilliant yellow colour, are open and reticulated, and 
the chrysalis ia easily visible inside. As a rule, the worms spin in company, and 
masses of cocoon*', upwards of 2 otb in weight sometimes, may be seen pendant from 
the branches of the trees they have denuded of leaves. 

“ The silk is very strong and lustrous, but i.s cemented togfethtu- very firmly in the 
cocoon. Doubtless it could be treated in the same way as tassa. 

“The difficulty would be to get rid of the chrysalis, and this could only he done by 
thorough dessicatKjn, to render them inoffensive (for when crushed, they p jtrify), or 
by picking the pupae out, which would be not only laborious, but <fvouid break the 
fibre of the silk. 

“ In Wynaad alone, tons of this silk might be prorluced without the slightest 
trouble, if the precaution were taken of collecting the cocoons the moment they are 
spun and storing them safedy, until the images emerge and lay their eggs. 

“The eggs should be hung in cocoanut shells on the branches of careya and mango 
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tfec« the day they are ex|>ected to hatch. No trouble whatever need be taken with j CRICULA 
the worms afterwards, and nothinff has to be done but collect the cocoons when spun » TRIPENK- 
and render them marketable. | STRATA. 

** I have experimented larjfely with this moth, and have attempted to obtain hy- j 
brids between it and Bombyx mori fit Antheraca mylitta» hut failed. I manu- 
factured a considerable quantity of fjshin|f g-ut from it, which was very strong, but 
proved to be too opaque for the purpose it was wanted. ’* 

Burma, — O ne of the earliest notices of this silk in Burma is that of | Burma* 
Osf^tain J. O. Haughton, who forwarded samples of the cocoorss to the '^ 9^5 
Ag^ri. -Horticultural Society of India in 1856. They were then regarded ; 
as worthless. Heifer had, of course, described the insect some time before, j 
•^in the Journal of the Astatic Society of BengaU but the existence of the 
insect in Burjna was not definitely established till (he receipt of Captain 
Haughton’s samples. Mr. R. A. Manuel furnished the following useful ; 
account of this silkworm as met with in Burma at the present day : — i 

“Among undornesticated, or tci7</5/7A* spinners, although a number are ; 
to be met with in all three divisions of the Province, th.e most notorious as I 
well as the mi^st extensively spread, is the Cricula trifenestrata, or the ' 
mango silkworm, called by the Natives the fhayet-po^ l>ecau‘^e it is usually , 
met with on the mango or thavi't trees. So great is tlie ravage commit- j 
ted on this fruit tree by these insects that they have been known to der.iide ! 
a large tree of its leaves in a single night. Th.e insect is also met witli in ; 

India, where it is known as the Malda silkworm, but there its cocoon is 
so much reticulated, the silk so .scanty and loaded with gum, that it i.s only \ 
sparsely u.sed, and that to adulterate eri silk. Dr. Mason, in his \ 
gives this most common worm only a pasi^ing notice, saying", j 
‘ 1 he Malda silkworm, the cocoons of whicK art? mixed with those of I 
the eri silkworm, is found on the mango tree. ’ j 

“Captain Haughton, however, mentions it as being found in Moulmein ; 
feeding on the cashew nut, and Mr. Moore has identified it as tlie Cricula 
trifenestrata. 'Die raisnn ifttre of the specific name mav be gathered 
from the following accurate description of the wings of the moth by a 
writer in one of the earlier numbers of the Journal of the Asiatic Si}cic)v : ' 

Alts supenorthus ad marj^tuem externam f eneHris irthus iransf arcntibus. ! 

As a matter of fact, the \v(>riii is to be nut with all over the country, and ! 
consumes llu* leaves of many more plants than the mango. 

“ Crops,-^ I lie worm is rnultivoUine, working all the year round, though ! 
most extensively and vigorously during tlie rains. The cycle of its ; 
existence is about from 55 to 62 days ' ' 

Days. 

In th#* Cfjg state 8 to ro 

In the worm st.ate , . , , . , , . 25 to 27 

In the corot)n state . . . , . , , . 2<-Wo 22 

In the moth state . . . , . , . . 2 to 3 

Totai. * . 55 to 62 

“ The length of the cycle depends on the time of the year, the worms 
attaining a larger size and .spinning a better cocoon during the rains. 

The cocoon is a little over inches long and J inch in its broadest part. 

It tapers to a point at both ends, where it is open, hence the motn es- 
caper: without leaving any trace behind of its exit as with the i-ps'sser. 

But, just with the tusser, the approach of the time for it.s exit may be 
known by the appearance of a dark^moist .spot at one end of the cocoon. 

The weighs of an ordinary cocoon is 20 grains with the chrysalis and 
3 5 grains without it. 
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Cultivation ^ — The worm is of a wild nature and never does well 
in the house, however slight the restraint. The best way to rear it is to 
leave it alone on one of its many food-plants. It is gregarious and does 
not wander much, and neither sun, wind, nor rain at'icet^ it in the least ; 
on the contrary the more open it is kept -the more its condition ap* 
proaches its wild state — the better it thrives and spins. Under this head, 
therefore, all that will be related is the result of observations of the in* 
sect’s habits and w.ays in its larval slate in semi-domestication. 

“ The ova are laid in irregular patches and are minute; in colour white 
and in shape like a miniature hen’s egg, having one end bniader tliar 
the other. The female lays from 200 to 250 eggs, and 32 of the fer i- 
lized ova weigh one gram Shortly after layir'.g the ova pit in the centre, 
and as the time for emergence ot the worm approadies, ihe ova become 
first yellow, then light orange, then dark .slate, until, a day previous to 
the cracking of the sliell, a dark spot appears, oftener nearer the broader 
than the narrower end. Next the shell cracks and breaks, and the shiny, 
dark brown head of the young worm appears. S'>on it wriggles out of 
its shell and begins life by nibbling at it. It then remains quiet fora 
few hours and then attacks the leaf. During all their larval state the 
w^orms are gregarious. — they feed in rows or clusters, move in batches 
from place to place in search of f(x>d, and, when the time comes, they 
spin their cocoons in masses, frequently overlaying one another and in- 
variably overlapping each other at the ends. 

On emergence the worms areone-eighlh of an inch in length, of a light 
yellow or ochrish colour, with two rows of dark-brown spots (tubercles) 
ending in brow'n hairs, two spots on each segment of the lx)dy, and one 
big dark brown spot on the penultimate segment, that is, the one just 
before the anal segment. The head is dark-polished brown, almost black 
with a fringe of yellow advancing liairs just behind it like a lady’s lace 
collar of Elizabethan days. Behind this collar two brown crescent-like 
markings appear concave towards the head. The first mouit occurs in 
five or six days, af er that there are four other mouUs every fiv'e days. 
At the end of the moults the worms, if healthy, are fully four inches long, 
hairy, gaudy creatures, their prevailing colour being a rich maroon with 
bands of black and yellow with tubercles having erect hairs surround- 
ing their base and one occupying the centre ; and the prolegs l)ave brown 
markings at their joints. The coccx>ns are completed in from 36 to 48 
hours, and in two or three days, after disappeiring from sight in their 
silken envelopes, the last metamorphosis is completed, and the insect be- 
comes a hght-brown chrysalis, in which condition it rests from 20 to 22 
days before leaving its confinemeiU as a brown moth having an expanse 
of wing of from 2^ to 3 inches, with three glass-windows on its superior, 
and one small one on each of its lower, wings. They pair the very night 
of their emergence, though some eight or ten hours after. The males 
desert the females at early dawn, and then the females remain quiet all 
day through, beginning to lay their eggs almost as soon as the males 
have quitted them. 

** Manufacture . — In consequence of the very irregular manner in 
which the insect lays the fibres of its cocoon, and also on account of the 
quality of the gum with which it loads its silk, the cocoons, though very 
handsome in appearance, looking like beaten gold, are very difticuh to 
reel. In fact all attempts to reel them have hitherto proved failures. 
The only use they can be put to is the manufacture of ‘ vvaste,’ or floss, 
from which silk may be ^un. And very fine floss the cocoon does yield, 
so fine that English and Continental manufacturers are ready to purchase 
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it for afl purposes of spun silk. The threads arc glossy, long, and fine, 
about one*half finer than iusser, and about half as coarse again as the J 
local mulberry silk. A great future awaits this silk, as, in consequence ; 
of improvements in modvru spinning machinery, a large demand exists | 
for all kinds of silk which can be carded and spun. 7*he ert of Assam 
is woven into cloths of great strength and durability from yarn spun out 
of its waste, and there really is no reason why the silk of the cricula of 
Burtiga should not f>e utilised in the same way as erta. The fibres under 
a microsc^>pe of low power aopear beautifully transparent and round, 
unlike and thus capable of taking the dves which /M55 r refuses. 

Wade into waste, the colour of the silk is of a light yellow ochre, which, 
however, can be easily discharged and the fibre made quite white." 

Captain d C. Haughton {Jour. Agri.^Hort, Soc. Ind y A”., loi ) 

found this species at Moulmein feeding on Anacardium. 


CRICULA 

TRIFENB- 

STRATA, 

Burmft* 


The Cocoons, Silk, &c. 

I 

Hutton says, ** The cocoons are very irritating, from a number of minute i 
hri«'tly hairs from the cat<Tpillars. I am inclined to think there are two i 
spe* ics now standing under this name, as 5iome coci'^jns are \iery thick, ' 
much reticulated, while those f om otViCT localities are far more closely; 
woveti and scarcely n^ticulated at all.* This will never pro\e productive as 
a silk-y ielder, unless the cocoons c.an be reduced to a gummy pulp, and i 
used some oth^ r purposes Geoghegan, on what authority the writer ■ 
cannvil discover, saystd this cocoon: ** The cococm is of a transparerit - 
yellow, with an opening at one end. I'he silk is capable of being spun j 
like erm silk, but Ti<»t used, because it excites stnere itching." This may j 
be but a mc»re power! ul mode of expressing Hutton’s remark above, but * 
it the silk docs actually cause itching, the prospects of a trade being deve- j 
loped in it seems renu)to. Mr. Wardle, however, appears either to have never - 
observed tiic above references to the irritatl<.»n caused by this silk or to i 
have disregarded that opinion, for he says, ** Very abundant in British i 
Burma, where ilu: cocoon.s rot in the jungfes for want of gathering. The | 
silk of this species promi.ses t(j be most useful, and only waits importation to I 
Eunjpe and u!ili.sation." Mr. Manuel also, in the passage quoied above, ; 
mak<‘s no meiition of any report of the fibre producing itchincss, arid, like ^ 
Mr. Wfl,rdle,is very hopeful of the future of tlu'* silk. He describes the 
Burma < (xoon as more c:l(»scly spun than that of other parts of I ndia, and it is i 
thus prob.'ibie tliat Hutton was right in thinking there were two insects com- | 
monly treated .as one under the name given to'this species. If this sugges- j 
tion proves correct it is probable that tiie objectionable form mav be the insect ! 
seen by Hutton, Geoghegan, Stack, and Morgan, and that the Burma ! 
form /loos not possess the .stinging hairs which Slack and Morgan allude : 
to as covering the worm found in A.ssam and Malabar. Manuel’s account ; 
is so minute in its details that it is difficult to believe he overlooked the 
stinging hairs of the worm. His description of the worm also difters fiom 
that given by Morgan. This feature of Cricula silk seems well worthy 
the consideradon of Entomologists. 

Mr. Wardle in his table of measurements gives the diameter of the fibre 
in fractions of an inch, as ^fi^^th taken from the inner part of the cocoon, 
while i\)0 lasar is th and Eri thus intermediate in ihitk- 

ness between Ihe fasar and eri. 


Coeooni. 

19X6 




♦ Swjnhoe^lesci ibcd the inject that foi ms a >.olid, that is, non- reticulated cocoon, 
under the name of C* buftniltuu 
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1922 


VIII. 
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1923 


VI.— LOEPA. {Sec p. 238.) 

28. Loepa katinka, Weshoood ; Cat. Or.Enf.,p. 23, pL 

Habitat. — Sikkim, Shillong’, North Khasia Hills, Sibsagrr, Assarrif 
Upper Burma, Niigiri Hills. 

This species is found mainly between altitudes of s,ooo and 7,000 feet, 
and in the higher altitude in which it occurs, it is quite disiinct from the 
other species of the genus. The worm is said by Horsfield to ked on 
the ga ling or a plant thought to be a species of Cissus or Leea. 

In Nepal and Sikkim Lcca robissta, Roxb.» and some three or four other 
species are known as galenic and they are therefore likely to be the plants 
on which Horsfield found the worm. No spt?cies of Viti^ (Cissns) be.ars 
any such name. The insect is said to be “ abundant, and to appear from 
** Uecember to February. Hutton {J^our. A^ri /ifort. Soc. Ind., ///.. 

/.//) decribes this as “a beautiful yellow moth, found ori- 
ginally in Assam, occurring also according to my ideas, in Mussoorie. 
Mr. Moore, however, considers mine ns distinct, lam not quite s.itis- 
fied that the cocoon will not yield silk, but there is very little of it/’ 
Hampson supports Hutton’s hesitation regarding Moore’s two addition- 
al species by reducing L. miranda and L. sikkiraa to synonyms for tlus 
species ; but in the Appendix he will be seen to mention two other species. 
{Confs with Moore. Cat. Lep. Insects^ 11 . , 3og.) 

29. L. miranda, Moore, Trans, Ent. Soc. London (3), //., ,^2^^ 

Habitat.— ‘Sikkim Himalaya (Con/, with Hutton, Jour, Agri.^HorU 

Soc. Ind., HI. {New Series), 142). 

30. L. sikkima, Moore, Proc. Zool. Soc. (1863), 

Habitat. — Hot valleys of Sikkim. 

31. L. sivatica, Hutton/ 

Habitat. — M ussoorie. 

It forms a long-pointed cocoon of a dark greonish-grey colour (Con/ 
with Hutton, Jour. Agri.-^Ilof't. Soc. Ind. HI. {.\ew Series) ^ 

VIL— NEORIS. 

This genus is probaVily doubtfully distinct from Saturnia. 

32. Neoris huttoni, Moore. (See p. 238.) 

Habitat . — M ussoorie, N orth-W est H i m ^ l;i ya. 

The worms appear in April; feed on the wild pear-tree; and spin a 
thin, open, worthless, silken cocoon (Jour. Agri.-liort. Soc. Ind., ill, 
(New Series), 141), 

33. N. stoliezkana, Felder. ( S, e p. 2 7,?.) 

Syn. — .Saturnia st<»liczkana, Feld. ; N. smadulca, Moore. 

Habitat.— Ladak.- 

VIII.-RINAC A. ( S,e p. 2 77.) 

34. Rinaca zuleika, Hope, Tram. Lmn. Soc., XIX., ijs, pi. //.,/. j. 

Syn. — Saturnia zulkika, Hope. 

Habitat. —.Sylhet, Sikkim, and Simla. 

Mr. Otto Moeller informs us that in Sikkim the wormf eeds on a 
laurel (Actinodaphne sikkimensis) and a species of maple (Acer caudatum 
cy A. campbellii). Rondot (Vart. de la soie 11 ., 205) regards the silk as 
worthless. The cocoon is reticulated. In the Museum Nates Mr. A. V, 
Knyvett is reported to say that the caterpillar is found at an ele^vatlon of 
about 7,000 feet during October and November. It spins, he rt^marks, a 

• ** This is a synonyum for AntherM p#>phia and not a Loepa at all, ** 
C, F. Hampson, 
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mugh cftcoon on the ground at the foot of the food-plant ; the moth 
appears in the following August. 

IX. — RHODIA. 

35^ Rhodia newara, Moort\ 

Habitat. — Sikkim and Nepdl. The author collected s<.‘veral cocoons 
of this species in Manipur. 'I hc insect spins a brilliant green cocoon and 
fecd^on the walnut unth />. 87) and a species of willow, cccurnng at 

elevations between 4'itH) and 7000 feet. Moeller says that it goes through 
but one generation in the year, and hibernates in the egg. The larvae 
emerge early in spring, and finish spinning their cocoons by the end of 
Kiay. The moth appears in November. It will be seen from the Appendix 
(p, 2^8)^ that*fkimpson places this species in Loepa. 

X. — SAL.ASSA.* p, I 

36. Saiassa lola, Wahvood^ Cat Or. Enf., p. 2s.pL 12, f. 7. (AVr i 

Habitat. — Sylhet to Sikkim. In the proof copy of the forthcoming i 
number of the ?<oUs, Mr. A V. Knyvett is said to have ob- ' 

served that in Sikkim the calerplllar, previous to transformation ititothe^ 
chrvsaiis. “ spins a few leave's .and chips t \gethor into a sort of rotndi co- ! 
verlng in the ground exactly as is dune'* by Saiassa royi. 1 

37. S. royi, F.him, Proc. Zf<r>I. SW. (,S,r />. sjS.) i 

Habitat. -- A species found in Sikkim .'it ,in altitude of lo.oou feet. Its i 
habits have been carefully studied by Mr. A. V. Knyvett. ' ^ 

kl.-SATURNIA. ■ 

Formerly thin genus was rn.nde to t.*mbr;u c the mnior portion of th<«* inserts * 

here described uruler the vari-»us ffenera of the tribe Satu R. vnn.r.. NV'ith the ' 

advance of Fiitorrudogical Science the species <»f that tribe were broken into di«^ 
tinct genera, but it i.s peohaps a matter for some doubt if that process has nut i 

been carried too far. It will, for evample, lx:* scM'n that Hampson «in the enu- ' 

meration given in the Appendix) has rerturneJ the .species of Caligula, Neoris ' 

and Rinaca to Satumia * 

38. Saturnia anna, JUerr. (Sa- p. 2jy.) 

Habitat.— Sikkim Himalaya. 

39 ‘ S. cidosa, Trans. Enf. Soc. Land, (7) //., ^2^^. pL 2?.f 2, 

Habitat.— Hot valleys of Sikkim Mimalava.' 'Fhe spccimrVsocn bv 
Hutton ( 7 o//r. Argi,-Hort. Si>c. Ind., III. (Xrw Series), /^f) was from 
Captain Sherwilf's cullection. In his remarks regarding ih, at insect Hutton 
says It i.s v(t\ noarlv -illied to S. pyretorum, and Hampson reduces it to 
that species (.stv p. ^ . 

40. S. grotei, 37 ep/v , Pror. Znol. Soc. 26 pi. 62,/ 2 iSec 

Habitat.— Kiilu and Sikkim. ^ ; 

In the proof copy of the forthcoming part of the Muu^um No^es^ 
OiHorc the author) it is slatcil that this, as also S. lindia, S. amia, and S. ‘ 
hockingiiare so closely allied to each other, that if convenient to i 

consuler them togelhcT, since very little is known a!w>ut any of thefn. Of I 
S. hocklngii, Moot <\ it is “Stated that it was described from a Kulu specimen 
and is noiue.able from (ho fact tliat Moore records that i lie eexoon, w hich is i 
formed “under stones,** is “ pyriform, dark brown, hard, pointed, and lax 
at the upper end.” 

41. S. lindia, Moore. {Sec p. 2‘^S.) 

Syn. ?i. HOCK! NO! I, MtXire. 

Habitat.- b'ound in Kulu. ' t 2 

2« S. pyretotum, IVestivood, Cat. Or. Ent., p, pi, 24. f 2. {See 

Habitat.— This insect, supposed to be a native of China, is stated by 
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All* 

BRAHM£A. 

1933 


Hutton [Jour* Soc* Ind.^ lUn (Ne*w Sertes), i^o) to occur also 

in Cachar and Sikkim. In the forthcoming number of the Musmm 
Notes that idea seems to be questioned. Then follows the remark that— 
** In China, according to the resftms given by Rondot {Unft de la sate 
11 .^ iSSj. p, 2o$\ the caterpillar is of medium size, longitudinally streaked 
with bright turquoise blue, alternating with canary yellow, and covered 
with bristling yellow hairs ; they feed chiefly upon the Liquidambar formo^ 
Sana and camphor trees. The cocoon is ovoid, much produced in length, 
pointed, open at one end, and surrounded with floss which is deep brown 
in colour ; the silk is silver grey or brownish grey in colour, coarse and very 
tough ; it is used on a considerable scale commerciallv ; and the silk glands 
of the worm are also largely used for the preparation of gut for fishing 
lines.*’ 

XIL— BRAHMiEA. 

This genus hats been incorrectly referred to the Saturnud/C by certaia 
writers on Indian silk«worms. It has been retained here in order to prevent fu- 
ture misconceptions. There are two Indian species, B. WalHchii, 
(ssconchifera and rufescens, B hearseyi, FfVii/e(~B. whites, 


Butler)^ B. certhia is a Chinese not an Indian species. {See p, 23S.) 

The Brahmceid.« do not spin cocoons, and they are Ihercfoie not silk-worms* 
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THE TASAR SILK-WORM. 

(For Eri see pp. 162 — 174; for Muga pp. 174—183.) 

The Tusser or Tasar Silk Moth, Eng. f Tussore, />./ 
Bombyx seide, Germ. (Antherj:a paphia). 

Vem.— or bughy and/arfO tasar ^ Birbkum; Chattisghari tasar, 
Santhal Parganas; Cuti tasar, Bankcra; Daea, daba, ampath, 
ampatia tasar, Manbhcm j Lumani, lumang, Santai.t ; Jarii (described 
by Buchanan-Hamilton in the districts of Bhagulpore and Dinage- 
pore), BenC. ; Katkuraot tussar.kutkuri konkuri mung , gori deomunga. 
Ass,} Tu^uru, Hind.; Kolissura, Dec. 

Habitat.— The Tasar silkworm is, perhaps, the most abundant, as it 
is the most important, of the so-called Indian wild silks. It seems to 
occur in a wild state in the forests of the low'er undulations of the plains 
of India, but is apparently absent from North India, Burma, and Ceylon. 
It is occasional, however, in the lower and hotter forests of Manipur, and 
often ascends to 2,000 or even 4,000 feet in altitude. 'I'his fact extends 
the apparent eastern line of habitat of the insect to the mountain slopes 
of North Burma. 

Mr. Hugon regarded the insect called in Bengal bughy, which is met 
with feeding upon the her (Zizyphusl to be a different species from the 
jarvo, found on the asan (Terminalia), but Moore and other Entomolo- 
gists think this is not the ca-e. As economic products, however, they differ 
considerably from each other, and the worm is of a different colour. Al- 
though not distinct species, these forms illustrate, in a marked degree, the 
effect of different food in changing many of the characters of an insect. 
The Tasar of the Panjab is also a very different looking insect, but it 
mtist be admitted that these and many other forms have been named when 
absolutely nothing has been done towards advancing the knowledge of 
the races of tasar. 

.. Forms of, and Synonyms for, the Tasar Insect, —Perhaps few 
insects are more variable in size, markings, and colour than fhe tasar. 
This has led to much difference of opinion as to their classification. Some 
writers regard these variations as mere sexual peculiarities, others as 
domesticated races, while a third set of authors speak of fhem as varieties 
of one species or different species with innumerable hybrid domesticated 
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5t(x:ks. Such a state of conflicting opinion has naturally lead to a 
multiplication of names. In a preliminary list of the insects contributed 
by the Indian Museum to the Colonial and Inriian Exhibition, Mr. J. 
Wood-Mason enumerates eight specimt ns grouped under the designations 
of Antheraea mylitta, A. mylitta, Druty.vnxJh and A. myHtta,Z)r«- 

ry, var. nebulosa, lluttouy It is difficult todiscover whether Mr. Wood- 
Ma^on r<‘gards all the eight forms as referable to the type of the species, 
and t‘0 three or four varieties, of which nebulosa alone had received a name, 
or whether he viewed them as all constituting one form except nebulosa. I n 
the more recent publication issued from the Museum Mr, E. C, Cotes ; 
speaks of neJi>ulosa as only a dark-coloured individual of the common j 
tamr which i;t common in Chutia Nagpur and Central India. Hutton, ! 
on the other hand, not only regarded the species as embracing several ; 
distinct varieties characleristic of certain localities or altrludes, but main- j 
lained that in the stale of semi-domcstjcati<m followed in the chief fasor- ! 
producing districts il irr.pos'sjble to obtain pure stock, all or nearly j 
all being hybrids. | 

'! he following niay be given as the better known synonyms for this ^ 
insect : — Anthei aa mylitta (e/ U'afk^r, Afoore, AtirivdUus, Wiitdle, | 

jRondot), Phaht-na (Attacus mylitta v) ; Attacus mylitta (/j/a/zc/r ) ; | 

Bombyx mylitta ( , ()hvA\ Phalsena paphia (Cramer^ \ 

Anthcraea paphia {Moore, Htiivan, //m/’.'cew, Saturnia mylitta { ; 

Saturnia paphia (J/rl/er); A cingalcsa, Muore ; A. sivalika, Moore ; ■ 
A nebulosa, I fat ton. 

The Ho. me oe the 'I’asak. — It may be said to be a denizen of the , 
highland forests inhabited l\v the Sanlhal, the Kol, the Khond, and the 
(lond, extending west arul south-west of the Ciangetic alluvial basin.' 
(..’ommeruing at Kajmelial the region of the tiisar silk-worm may be said i 
to stretch away s<»mh through the Hajmchal and Kurackpore hdls to the j 
table-land of Chutia Nagpur, thence to the mountain tracts of Orissa, of j 
the Central Provinces, and the Northern Circars to H vderabad. Taking 
tlie westerly direction tiii^ region may be said to pass from Rajmehal and 
Hltagulpur, througli Pehar. to the Kaimor mountains and Bandclkhand, 
thence ti> the Cei.tral Provinces ai d Berar. Practically speaking, this 
region may be said tf» have the Ganges for its northern boundary and the 
G(>da\ ari for its s<nilhem, w ith the coast ranges from Midnapnr in Orissa 
In Rarngar in H vderabad, as its south-eastern, and the Narbada river and 
the KainH»r mountains as its north-western boundary. Of course the 
tasar insect crosses these limitations to a certain extent, being met with on 
the north of the Ganges along the foot of the Himalaya from Nepal to 
Sikkim, Assam, and the KiiAsia hills, the Naga hills, and the l.ushai 
Country to Chittagong, the Sandarbans, and, sparingly, in the neighbour- 
hood of Calcutta. It also crosst^s the Godavari and extends into the moun- 
tains of the Madras Presidency, and is even reported as met within 
Mysore, Beyond the region which has been defin^, however, it can only 
be said to occur to a small extent, and in a wild and neglected condition, 
for, with the exception of a small corner of the North-West Provinces at 
Mirzapur, the cocoons arc not even collected. The name tasar has unfor- 
tunately been applied to all fawn-coloured indigenous silks, and in the 
North-West Provinces at Mirzapur a mixed cotton and silk fabric bears 
that name. It exceedingly doubtful therefore if the tasar worm proper 
occurs anywhere beyond the region defined, and it is incorrect to regara it 
as met with throughout the entire Peninsula of India Mr, Wardic gives a ' 
map of ihJ region inhal‘ited by the tasar insect in which he colours the 
whole of India, except Kashmir, Rajputana, Bhutan, Burma, and Ceylon. 
This is very probably a tnistakc. It setMiis, practically speaking. To be 
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absent from the Panjab, Rnjpiitann. the North-West Pro\ inces and Oudh. 
It rio\N here octiirs upon tlie Him/i}a\a proper and nev er ascends above 
4,000 feet in altitude, and is rarelv, if ever, found on the alluvial plains; 
except where these are limited and confined by hilly undulation^. 

HISTORY OF TASAR SILK. 

The influence of the French method of spelliniT Indian vernarular 
names has, in few cases only, led to greater confusion than the p^esrau. 
The word fusar is, by universal admission, supposed to come from the 
Hindi “ a shuttle, ’’ being derived from /ava; a, im- ira^ara in the 

Sanskrit. Tas^ara is, however, not given by any Sanskrit authv>r as a 
name for silk or any special silk. Indeed, the .Sanskrt Suthf>rs appear 
to have been ignorant of this substance, so that the aclajHatitm oi tlie 
name Uisai' mii-t be viewed as of modem, or comp.iratively modern 
origin. By most I'rench writers it is spelt iuss.>r<\ Imt it assumes numer- 
ous forms, and many writers regard the terminal r ” as .i vulgarism. The 
most general form of the word however, and the one in vise w ith writer?:? 
in Europe, is but it is also given as fusur {=:t\.}osoor), tusser. 

tussah^ tus^'clif tus‘fa,^c. 

Bv some writers, on the other hand, the word denotes a peculiar kind 
of cloth, mostly made of critton with strips of silk or embrc^idcrc'd with 
tasa^, or anv other wild silk. When, t herefore, t word alone 

occurs (tint is to say, when it is not accompanied with a description sufh- 
cient to le<'id to the conclusion that tins paiiicuiar silk is indicated), it io 
safer to assume (hat one or (-(her of the peculiar garme/rts ih.K Cfenmonly 
bear that name is meant. Tlius, for exarnt'le, in the -. Ikhtu / (|nib- 

Hshed origin dly in i^goi wc arc t«.id /-i.' -r sc/ai at Rl to U:: per piece. 
But, fortunalelv, w'e In'ivc an unmistak.aiee allusion to this ^-ilk w hich bearsi 
the date of April Rumphius, the iiulefat igablc bot.anis! <»f Am- 

bovna, w hile describing Sonneratia acida — a sma’i tn-e w lui h irdriljit'^ the 
sweimps on t lie coast oi B< nga} and the .Malay, etc. — t-aok the opportuniti. 
to figure a silk-worm which he found feeding on its le.ives. Me, clei- 
scripiron goes into the greatest detail, and even di»‘e<:ts aftrmtion to the 
points in which the Molhicas insect dilters foun the “ tesser of Bengal. 
These iioints of diUerence art? very r' lnark.dvle, sirre certain Infiian 
writers have held tliat wliat appears to be the exact same ins*:ct is found 
in similar localities of India, and that it is tju'itc distinct from the of 

the more interior tract> of the country. Modem cntoniologica! writerv^ 
however, regard Antherrea paphia as .1 prot< an insect lliat varies to u 
remarkable extent according to the climatic conditiv>ns under wikth it is 
found or the nature o* the fotxl on which it has bei.’n fi d. Dr. Shortt’s 
Madnas and Mvsv>re form, which h<-* met with near tite coas% agrees 
remarkal>ly with Rumphius’ figure and description, and it seems likely that 
the Sandarband may be found to feed, like the Aniboyna worm, 

on Sonneratia. In passing it necfl r»nlv, tluTeh/re, be necessary to add 
that Rumphius lays stress on the bid that the cocckui of tiie Ambovna 
is larger, paler-coloured, .and has a sljortt'r pediincte tlran the lien- 
gal, and, moreover, that the leaves of tlu' tree are also attached to the 
cocoon of the Ambovna insect. Another feature of some interest is the 
fact that Rumphius iirgo-s lh;it th<‘ moth to which he had givc*u the name 
of Eruca ainboinensis lias always a deep purplv' tranjSi\’c*rse line ah^ing 
its wings and aremnd the transparent (we-Iike spots. WliethcT Ento- 
mologists are likely to reconsider their position and to accept Rumphius* 
insect as distinct from tliat of India, or m.ay even admit th(* vixistence of 
the Amboyna fas.ir on the coast of India, are points of far less import- 
ance to the light Rumphius throws on the history and character of the 
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tiisor trade, past and present. The following may be given as a Iransla- HISTOBY* 
tion of the conclnding sentences of Rumphius' description. 

The moth had otily escaped from the C(>coon for the space of an hour , 
when it •l>e^an to ii< posit eggs. These were mostly of a dirty white; 
colour, of tile size of tmislard seeds, round and flattened above. 1 he j 
cocoon is as white as ordinary silk, and there can be reeled from it a fila* 
rnent of some 20 or yards in length. 'J'hc cocoon of the Bengal insect 
is dlrjy \elU>\v, hente it is evidt-nt vvliy it has bren said that Bengal silk 
is called and that the silk is prepared fnun the hark of a tree, ; 

since the nn oons are so neatly constnicted, fixed vvith a pedicel and sus* 
pended from the branches of tht* tree on which the worm ted in such a 
way as to ;f^)year like the fruits of the tree. Indeed, a Surgeon, who 
came here fr<»m Bengal, maintainetl that tin v were the iriiits rd the tree, an ! 
opinion which 1 shared until I had disst'Cted one and found the chrysalis 
within. 

“ Fhe ci'K <*ons fnnn which the motlis have escaped arc n<it so g^'od for 
reeling, since ihe fdanient break-^ frequentlv. '1 he Bengal C'H-oon*;, as 
already explaineil, are much darker coloured than are ihosr' (*f Ambovna, 
aTui h.-tve an eartliy appearance, vet I have never hcarai of the Andnonas 
preparing a iext\ir<‘ from them. From the* G-s.'.er as lust described, in 
or, as s<‘me peojt!'- call it, e;i . ck, tlitiers ; it ati<ards verv liad silk b'.-:ng reel- 
ed from cocoun^ man \vlii<.h the moths fiava.- esi.aped, and tliis in Tc/nkin 
is liy tlsef 'hinese caiicd .sawiaw.:;? or .>.oa c^o', of winch an imerior fabric 
called ihii)s is prepared.*' 

Froili lln'se reiTUirk^ one might, be almost iuslitied m suppi.>s;ng that 
Rumphius was of o|.>irr.(.n (hat all th<:' silk of Picegal was • /f tliis nature. 

But setting sj) (ulaiion on one side lli('re is no room f<.4r tioubl tiiat the 
/a,Vf4r silk of Bengal w in i sii ri lacvelv of far gre itt. r importance than 
at tin* present dav. d'lie p.irliculars of tlte trade were at least so well i 
known, that a distant traveller was enabled l..» produce an account t.>t it 
which inigfu easil v enough be tr ansc! i}»ed to a rn<»r.ern gazeilcer w ith- 
out its In-iug delected that the senK itccs were originally peruuai 200 years 
ago. Rumphius gives us a iww nteaning for the nuich-dispuled word 
“ (.ilngliam ” of m«>dern commerce, which wcaiid confirm the idea ad- ■ 
varwed Ity nianv' wriurs that, like “ ( hintz ’* and ’* C.'ahco, ” (jingham was 
of Indi an, ne»t hr< nch, origin. It w.as, according l«> Rumphius, ihi^ name 
for tile y M'ilow silk cloths of Beng.d. So again the inferior nature 
of pient'd, as co;npar<Hl with inipien t\i, coce>ons. aiul even the m-ame for 
tliese was known to Rvunphius. But the. a tuududing w<>r(ls regarding i 
Cdiina m.av be viewed as o\ peculiar interest, ll is oft<'n asserted that . 
the' (ihuu-sehave unlv recentU i»een made ac()U,ainli*d whh t.isar silk. The ■ 
caulii^i may, however, be Iuto altered that the I'.ix./e id' l onkin ‘tas which ! 

Ruanphius aiiudesj is lii-^ilnct from the motlern so-called Ltsar of Chinese , 
trade. i 

Tile first mention of v/e in ICnglisli offici.il reports (i7(>hl is said to be j 
that l»y Michael Atkinson of Jangipur. Flus f.act is alluded toby Rox- 
burgh, l>iit ill his account of /osiir. Roxburgh was shortly after followed ! 
by Buchanan-Hamilton (in iSop). 'clio turnished much useful information 1 
regarding that silk .it Bh.igulpur. It does not, however, seem necessary 1 
to alludj‘ here, in chri ir ilo^ ieal order, t.o all the subsequent nineteenth i 
century writer^. The reader will hud these freely consulted in the pages 
which follow and extensive pas sages takc^i from such of them as are thought ' 
less likely to l>^ accessible. The historic facts may. therefore, be viewed as j 
completcwl by the chajiter on 'rR,M>F., but, in conclusion, it niav be said i 
that, although no direct pr<H)f exists in support of tbe statement, It is prob- j 
ably safe to assume that in Bengal at least ^asur silk was known and i 
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much appreciated long before mulberij silk was heard of, except in the 
form of imported piece gcx>ds from China and other foreign countries. 
The new interest awakened in it w'ithin the past twenty or thirty years may, 
in fact, be regarded (as far as India is concerned) as an attempt to revive 
an industry which by modern facilities and necessities had scarcely rcKjm 
for existence, and which, far from gi^^ng any indications of revival, conti- 
nues year after year along its downward course, even in spite of the Euro- 
pean demand for the silk. It is more profitable to grow rice, jirtc, ificlig**, 
and a thousand other articles of modern commerce than to either collect ilic 
cocoons or attempt to produce the coarse tasar cloths which once upon a 
time were the natural garments of the rich and intellectual leaders of die 
community. 

The important part taken by the Agri .-Horticultural Society of India in 
the effort to make known the tasar silk and, if possible, to establish a trade 
in it may be admitted as sufficient ground for giving here a brief note 
regarding the chief papers which appeared in its Journals on thi< subject, in 
addition to those which will be found quoted below in the Provincial Sec- 
tions of this article. 


Serica reirio. 

1938 , 

25 , 35- 


Con/. 'ivitk 
pp^ (>9, 


Messrs. Hodgson &. Frith published conjointly a scries of notes 
on the wild silks of Assam, and gave a coloured illu.stration of the tasar 
insect, caterpillar, and pierced ctxoon In two of his letters Mr Hodgson 
suggests that silk may have been the article exporitai from India 

during the clas.sic period of koine. Mr. Taylor {Jour. Astatic Sue. Brn>^.) 
even contended that .Assam was the Serica of the classics and that 

tasar silk was probably used a.s the awnings of the great Roman 
theatres. 

Hutton discusses the process by which the insect opens its 

cocoon. 

IV. AV. — M. Perottet gave an account of the tasar and otiicr 
wild silks of Pondicherry. He speaks of a species unknown to him ford- 
ing on Odina Wodier, it has already been pointed out that llic insect in 
question (^though it has received various names by subsc'cjuenl urit<Ts) is 
very possibly only Actias selene. In the same volume Dr G Smith, 
Secretary to the Hyderabad Exhibition Local Committee, forwarded to the 
Madras Exhibition of 1850 a most instructive paper on “the way the fttsar 
silk-worm is reared and the silk dyed by the Telegiis of the Hyderabad 
country together with receipts for making the dyes.” 

jti63 . — Captain Thomas Hutton contributed to the Journal a lt>ng paper 
on “the Indian Bombycid;e, in which he incidentally discussed many fea- 
tures of the tasar worm. By far the most curious paper in that \ o)ume, how- 
ever, is one from the pen of Dr. Maingay, the late distinguished Chinese 
botanist During a journey through the .Shantung F^rovince or North 
China, Dr. Maingay was struck with the numbe r of oak plantations he saw. 
On enquiry as to their use he found that the leaves were cmp)<»yed to feed 
a silkworm which closely resembled, though in many respects it differed 
from, the of India {Con/, with remarks uncier Antheraea pern5rif 
PP- 72-75)- 

1867 . — Captain J. Mitchef drew' attention to the fact that Captain 
Hutton was in error when he described the two filaments given out by the 
tasar worm as twisted together to form the thread of which the c^icoon w'as 
built up. The filaments, Captain Mitchel said, w'cre patellel and liound 
together by the peculiar gum ; th.at the filaments, unlike those of the ordi- 
nary silk, w'ere not round but flat, and that the finest filaments he had 
examined measured -~-L-th of an inch {Conf. with Mr. Wardle’s remarks 
on this subject in the paragraph at pp. 145-146), 
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Oaptain Hutton continued his iVoies on the Indian Bombycidze 
and gave particulars of the hybrids known to him between the tasar and 
other allied forms of Anthersea* {Conf, with pp, 72, 74^ 

O J. Dumaine gave full particulars of his experiments w'ith 
tasar silk-worm in Hazaribagn, treating the subjcrct under the following 
sections: Seed cocoons, breeding, t'ggs, the held, the rearing, the 
cocj^oons, the enemies, the native superstitions, and the trees (2;^ in num- 
ber)* on which the worm feeds In a later paper in the same volume he 
gave furti er particulars, and added that Actias selene, Attacus atlas, 
^Attacus riclni, Theophilia huttoni, Cricula trifenestrata, and Bombyx 
religiosa we^e also procurable in the district of Hazaribagh. 

Ik'sides tlt^ above (which are the chief papers) incidental allusion is 
made to tasar in nearly every one of the numerous papers on Indian silk 
which o<'cur in the Journals. In the Asiatic Srxiety of Bengal an almost 
equally cornprehensue series of papers will be found on this form of silk, 
but since these are very frequently mentioned in the succeeding pages, it is 
not c<msidered necessary to specialise them any further. Perhaps the most 
UMdiil papers on tasar which appeared in the Asiatic Society's Journal j 
were. hr>wever, those by Hugon ( 17 ., Heifer [Vol. 17 ., 43)^] 

Taylor, I 

Food of the Worm. 

'Fho following are the principal trees ott which the tasar (or as it is often i 
written the tusser) caterpillar feeds 

X, Anogeissus Utifolia, Walt. | 

Vern. — 71 V/, t/h<iura, b.ikilt HiN'D. ; Gobra^ rihokrirlart, RajpUT.WA, | 

Captain Brooke mentions the wild worms in the St-s.>ni' forests as being 
met with on this tree. 

2. Bassia latifolia» Raxh. 

The Rev. A. Campbell reports that m Cluitia Nagpur the tasar is 
sometimes seen to feed on the ynahad. 

3. Bauhinia variegata, Za////. 

The kit n hit n is mentioned by Major Coussmaker. 

4. Bombax malabaricum, DC. (Coaf. with p. 12$.) 

Vem. ~ Srmul, sv wwr, bouro, ItiND., Beng., Ass. j JLlavam^ 

• am ; fiuri'u. 

Mr. Hugon alludes to this irtv as being one of tlic chief trees in Assam 
upon w hich it feeds. 

5. Careya arborea* Roxh. 

Vern. — Hind.; A’»w;Ar/, Bomb.; Bi}ktok, Lepcha ; PamM, Caro, 

• Ayrna,T^Si. 

6. Carissa Carandas, Amw. (Co>/. tr. 7 /.' pp. 725. ijr), 

Vern. A'araunda, kurundHf Hind. ; A’ururnta, Hksg. ; A’rtArb/, Tam. j 

7. Celastrus paniculata. j 

I he r/tal of Bombay. j 

8. Chloroxylon Swietenia, DC. ‘ 

'1 he bfl/u or halda alluded to by Major Coussmaker. ■ 

9. Dodonaea viscosa, Linu. 

'Ibis bush Mr, J. Cameron (Repeat, Bangalore Gardens, 18H7-88) 
says is suitable for the purpose, 

10. Eugenia Jambolana, Lam. {Conf. with p 127) 

Described by Major Coussmaker as being a g(K)d plant to f€H?d this 
w orm on. 
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11. Ficus Beujamina, /J»n (Ctjr/f, ttiih pp. rj<), 

The n itidritk of Poona, the lea\es of which were used by .-,ajor 
Coussrnaker for in-door feeding. 

12. F. religiosa, Linn. 

Thk PiifcPUL ; Aswdt^ astcd, Bfng. 

Mr. Gamble says the t^ori or dcjmttg.i silk-worm feeds upon this plant 
in Assam. It is didicidt to decide as to whai insect is meant, but d may 
be guessed at as the tasar, though of course it may probal»ly be Bombyx 
religiosa, Heifer, 

13. F. retusa, Linn. 

\icvtl, /^ trptrup, HfN'G.; Tanin, Si V.i LUPCUA; } rrr</ 

Juri, I el. ; Pildla, K.\N. ; Ahv l>i km, 

A large, elegant tree, often cultivated in asenucs in India. 

14. F. Tsiela, Roxh, with p, ijq.) 

The jitri or pinipri used by Major Coussrnaker. 

15. Lagerstroemia indica, Linn, 

Vern. — TcUn, ^a-( hina, I Iimk ; Daiyuti, Si NO Ik Ph. 

A small bii«h, much cultivated in Indian gardens on account of il'^ rose- 
pink flowers. ( 6 ’i ;/A ivith pp. 

x6. L. parviflora, Hook, 

Vern. — l.,(>ndya, dhaura, 

A small tree or large busl;, wild in Fiengal, Central and Soutli India. 

17. Ricinus communis, Linn. 

Vera . — Haudy arundj arendiy Hind. 

18. Shorea robusta, Gartn, iConf. with p, 122.) 

Vern. — Spy Silla, sulway Ui:nI>. ; Kcroiiy (.>unu ; rivL. 

Mr, B. H, Hodgson [ Jour. Agrt .•I/of t. Soc. of Ind.) sa\s the tm^ir 
feeds chiefly on this tree in the Mechi forests at tlie foot of the Sikkim 
Himalaya. Dr. Heifer mentions this .same fact, and it is also reported 
to be the tree in Midnapur upon which the worms feed. 

19. Tectona grandis, Linn. 

Vern . — 5 ^/e^iYW, Mf ; Tf'kktf, Tam. ; Ay/<w, Burm. 

Colonel Sykes states that the kolisurra (or tnsar) worm feeds upon 
this tree in tlie IDeccan. 

20. Terrainalia Arjuna, Bond, (Conf. rvith p. /j/.) 

Vern. — Anjan, arjufty Hind., Beng. ; Vella murda, I AM. 

21. T. balerica, Roxb. 

The Rev, Mr. Campbell .says it sometimes feeds on this species. 

22. T. Catappa, Linn, 

Vern, — Badam, ; TV/ri, Kan.; Vfdanty Tam.; Catappa y y\A\.. 

Mr. Hugon mentions that liie tnsar feeds largely in Assam upon this 

tree. 

23. T. tomentosa, W. isf A. {Conf. with pp. j i t fO, T.'ih ^c.) 

Vem. — Sajy seniy asan^ Hind. ; Piasal, Beng.; Amari, Ass. 

This is one of the most favoured tasar trees. 

24. Zizyphus Jujuba, Lam. {Conf, wn'th pp. 725, J2Qy ijr.) ^ 

Vern, — A'«/, Mind.; Ber, BeNG. ; Bhor, .MaU.; Blair y 

25. Z. xylopyra. 

The Guti. ’ 

Captain Brooke, writing of the *asar silk, in Seonf, slates tliat it is 
not. know n to feed upon this tree, but in other parts of India it is reported 
as doing so. 
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Mifch has been written regrirdinf^ the improvement of the /asnr 
cocoon, .'ind the question of food has naturally taken a first place in the 
controversy, Lagerstroemia indica and L, parvijflora, since they possess 
the property of rapid j»To\\th, ;uid woiifd stxm to luxuriate under severe 
prunin^^ or |>liu kin^ of the leaves, are unqur'stjonablv the most success- 
ful bushes lor this piiij)o.sc'. I'lie Zizyphus (or Ber) is al-o a favourite, 
and of tlie remainder perhaps Treminalia tomentosa and Shorea robusta 
ar# j-he most important. Tlic fasar worm may, lio’Acvt r. be <le-or:l)ed as 
an Mulifferent feeder, and it is pos'-ibie the al>*iVt; ii-t vould be rr.ert- t! ai> 
doMl.>led. In Bhaijulpur Dr. Buchanan ‘tates that the tree ehietlv 
► in his lime was the Terminalia iunI nue-t :<»eed, th.e w'.rjns !a inj iito ci 
within iKisk»*ts on I'ltlie Iret's and changed i!»»:n tn.v to tree as ♦he !«'a\es 
were consumed. They were ottiy applied to lie' sone tree once two 
\ ears. 

REARING OR PRODUCTION OF TASAR. 

Inthe\ear jSSi>, Mr. J. Geoghegan issued troni the Revenue and 
Aj;ri( tiltural Department of the (.io\ t-rnment of India a publication en- 
titled .Vi'//- ifi lii iii In that litlli' work was bro.\athjt tOijeth<r not on’v 
the siib^-tanct,: ( f all the ofiwial c<»rre<-)>' -ndence w hich had taken place 
rei^ardinp^ fas.ty silk up t<» the dale <jf piiMicaijoii, but a l.>r,ie! review was 
furnis hed oi (he wrilh cfs of tiu' <’ tiller authors. It does not tlterefore 
S!.*em ntccessa: y to rejmblish tlio main faet'^. tlu-re brought eist, .'tince the 
rts'uler shouhl fiVid little dlfhcudv in. procuring a ri)|n •.»[ Mr. Geoghe- 
gan’s l»onk. 'riu* prt'sent arta.h* aims aia.-ordingly .at, MipplemeTj' U7g, ■ 
w liere n(‘v<*'^sary. and carryittg tlc.wn to the pres*, nt date, the record ot 
e>nit i:d and commerci.il ptroret dini.'- conne>. ted will] thh silk, rather Ilian 
at bi'itig a complea- compiia'i<-n of tne subject. 

liritdy staled, the in< 'si import. iut regietis <♦[ su|.>p]\- are lie Blupc^iiU | 
piir, (..hut 'a Nagpur, ai'd C.)r^^sa divis.or.^ of liengai, aiKi (he ( lia:t;s- 
g-hur, Nagpur, Naihiudda, and jiddualpur divisions . f the Cer.trai Prov- 
iiu es. I he exj’a runenis .'it .setn i-d*/mic-iic.'it ii -n, p* rtormed some iew A ears 
agr) at Ih'ona, ueuai ajipe.ar to }ia\e priced tliat, so far at h ast as XN'esi- 
ern lnd;;i i- conv erned, tie;' ho)>c‘.sot greater success fr»»m ciiltix aiien o\ er a 
la'stra ted art.'^?, as compared with collecUetu fr<»m w'.id source.-, ha\e }>roved 
misleailing and tlu' exjierinvvra has arre-rdinglv been abandoned. The 
ru*>der!> improveuuaits in re<*]ing, spinnmg, and dveing silk have 

surmounted ail tlu- diHi. iilfies tliat were alone thought to stand m the w.ay 
of a greatly enhanced Iiulian fassir induNlry, but the low price paid for the 
cocoor.s in Kuropc woiild appear to iw' now, as it has always been, of a far | 
greater moim nt. Many oi the modem n^ports speak of the collection of 
fiUSrtr, bryumi that for loi al demands, .is proving year by year loss remu- 
net;,*itive, and acc<T(ling!v the trade with foreign countries from India may , 
be said to be on the decline or rather to have manifested no tendency to ' 
expand. It has not, perhaps, been satisfactorily proved, however, that an 
extension of the prficoss ol semi-domestication in regions more suitable 
for the worm than Bombay waujld not greatly reduce tlie cost of produc- j 
tion and tr.an.sport. and tfuis favour the development of the Indian tt7sar j 
industry. As matters stand, China affords a mort? trustworthy Kuropcan | 
su|)ply thrm India of what is designated I'asar Silk *’ (Cto/b. with I 
Aiitheraea pernyi), and the modern exttm.sive utilization of waste silk for i 
purposes a^ul by processes not hitherto tliought of, ha.s probaV*ly tended i 
t(» lower the price olferod for tasar. ^'iiat tasar silk has meantime attain- I 
ed a recognised position in commerce ami has met demands scarcely ! 
dreai-wt of a few years ago, art' now, Iiowc'ver, established facts. At the j 
same time also indications are not wanting which tend to show that India j 
may yet come to assume a more honoureci position in the world’s supply ^ 
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of this, one of her most abundant wild silks. In the vast improvements 
that have been effected in reeling the cocoons, Indian enterprise and 
capital has, by no means, taken a backward place. Most of the filatures 
of this country and many private individuals hold patents for processes 
of their own, and the results obtained have called forth the hi^^hest com- 
mendations from the European manufacturers. A great advance also has 
been accomplished in the utilization of tasar wasteland pierced and other 
tasar ct>coons in the preparation of special textiles. * 

The energetic action of the Government of India in responding to 
applications from merchants who called for details of the Italian and 
French new methods of reeling and for more precise information on the 
Indian supply is manifested by a voluminous correspondence., the final con- 
clusions of which were from time to time made public. Foremost among 
these official records may be cited a ^‘collection of papers regarding 
tisiir silk” which appeared in the PVoceedings of the Revenue and Agri- 
cultural Department for iSyg, and may be said to have culminated by the 
production of Mr. T.. Wardle’s Report on the U'iU S:lks < f India, tVlor 
to these proceedings, however, Mr. J. Geoghegan, then Under-Secretary 
in the Department, issued (1B72) a most valuable re^purt which has since 
passed through several editions in the form of the small liook designated 
Silk in India to which reference has been made above. Mr. Geoghegan 
devotes several pages to the subject of iasar silk and republishes in 
fxtenso must of the more valuaV)le papers on the snliject which had 
appeared before the time at which he wrote. Mis lx)ok was, however, 
more especially devoted to the mulberry silk-worms, and the subscfjuent 
I official proceedings on tasar silk are of considtrabiy greater interest than 
I those to which he had access. In 1875 the Gi>vernmcnt of India pul>- 
lished a Resolution which set forth the extent of the knowledge which 
then existed and invited Her Majesty's Secretary of Statr* for India to 
endeavour to procure certain inhrrrnation desired by Indian merchants 
who were even then showing considerable interest in the subject. It may 
serve a useful purpose, at least in marking the rapidity ru>d extent of the 
development of the subject, to refer to a few of the points set forth in the 
Resolution. It is announced that Major Coussmaker had commenced 
his experiments w'hich were designed to ascfTtain how far a more extended 
system of semi-domestication would bring the insect into the fi<*!d of con- 
stant and cheap supply. But it is added that “ at present there is 
practically no demand in the European market for this silk, except in tl e 
shape of fabrics prepared in this country, and for these tlie demand is 
limited.” It is noted in the Resolution that Her Majcsty'.s Si'cretary of 
State for India had, through the Vice-Consul at Lyons and the Consul at 
Genoa, ascertained a few particulars regarding the new metht>ds of reeling 
and dyeing tasar silk which had been discovered at these great centres of 
commercial entefprise. It is also announced that Mr. Wardle had dis- 
covered certain methods of ** dyeing tasar sdk m brilliant ci>lours and of 
giving it the lustre of Chinese silk.” It is thus acceded that the two great 
obstacles hitherto supposed to impede the path of progression in the tasar 
industry had been practically removed by the discoveries made in Italy 
and France These obstacles are expressed thus ; — 

** rst — Defective reeling in connection with the difficulty of properly 
dissolving the natural gum exuded in spinning by the worm. 

— Difficulties in dyeing.” 

” As regards the first, owing to the defective way in which the silk is 
reeled, the thread is not continuous and retains more or less cf the peculiar 
cement (compared to plaster-of-paris by Major Coussmaker) which the 
worm exudes, the presence of this cement detracting from the appearance 
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of the*fibre rendering it unfit for fine fabrics, and preventing it from 
taking fine colours. It has. however, it is understood, been proved by 
actual experiments made within the last year, that by the use of a simple 
alkalin^ solvent and by keeping the basins of water in w hich the coc<x;nv 
are plunged, when being reeled off, at a temperature of about 200®!^. , or a 
little higher, all difficulties of reeling, so far as the mere unwinding of the 
silk is concerned, disappear.** “ In respect to the second, there seems to 
f)c 4 ittle doubt that no real effort to dye the silk has been thoroughly made, 
and *that if attention were turned to the subject by competent persons, 
the difficulties in question could easily be overcome.” The Resolution 
concludes in the follow’ing words , 

“ Theotl*er and more .serious difficulties which w ill require to be overcome | 
appear to be ? ist, the miinner in vthi*h the cocoons are natural fy aistri- 
bnted. It is true ihat the supply is inexhaustible, but owing to its distri- 
bution over a vast area a thoiuand square miles will, in the natural condi* 
tion of things, seldom probably yield as many cocoons as a sir'gie hamlet 
in Italy produces of the domesticated worm, and although the c*.tcoons j 
can be (detained for nothing, yet, as the search for them has to be made j 
over enormou^i areas, if large quantities, such a.s .a filature would requ re, | 
are to be obtained (and it is only during one brief period of the year when ! 
the trees, the Anthcraea chiefly haunt, are shedding tht'ir foliage th.it ;in\ 1 
successful search can be madel, it appears doubtful whetlicr, under these ! 
conclilions, the wild cocoons w'ould not cost more than cocoon.s obtained 1 
from domestical txl W'jrms. j 

** It is true that the tasar worm can be entirely domesticated, but if | 
regularly domesticated like the Bombyx mori.the produce obtained would | 
perhaps be more cosily than that of the Bombyx mori, inasmiu h as manj I 
mf»re worms would be required to pnxluce an equal value of .silk, and if j 
the manufacture (,»f silk from the Bombyx worm is not remunerative, as j 
seems sulhcientlv prove‘d by the slate of the industry^ in Bengal, a fortiori, i 
the tasar w«>rni wdl not yield any profit. j 

Again, the I'a.var may be lialf domesticated, a certain number of moths ' 
bi'ing kept for laying purposes yearly . the eggs hatched, and the young | 
worms turned out to ft^ed themvelvcs, thus avoiding the heavy expense 1 
(especially during the latter stages^ of constantly supplying frt'sh leaves j 
to the worms, hut here also it appears doubtful how far it will be possible j 
to concentrate the worms or pn>tect them from birds or ot her enemies ’ 
if they are at all .abnormally numert)us on any group of trees. Under 
these, circumstances it appears probable that it is (mly in a nearly wild ; 
condition that the tasar can prove remunerative. 

** The second diflicnlty {•which is e^wn greater than the Jfcsf) depends 
upon an inherent defect in the filaments spun by the worm. It must be , 
remembered that the thread of the tasar silk-worm is spun from a double ! 
spinnaret, and th.it these filaments are not parallel, lying dose side b\ | 
side, but are spirals touching each other only at the exterior points of | 
tlieir curves, but united by the natural gum in and with winch they are | 
exuded, and it is not on this spirnlity that the elasticity of ihe silk j 
depends. Nowq in reeling the silk, it is necess.iry that fhe spirals should | 
be ground well into each other so as to form an ev'en round thread, but j 
it is douVitful whether the filaments can be brought to bear the amount of i 
croissUre iHH:es.sary to produce the nmnd (Iva ad. and without this it Vill j 
be tmpossibi? to provide an article of export which will be acceptable in 
the European market. ^ 

“ Ggantinj^ that this difficulty may be surmounted, it appears certain 
that it can only be done under skilled European supervision, aidt?d by the 
best mechanical appliances in properly appointed filatures. It will be 
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hopeless to expect that such reeling, as is re(|nired to fit tasar foV nKiniifae- 
ture into superior fabrics for the European market, can la* done bv natives 
working in their own homes. If success is lu l;>c expected in the manufac- 
ture of tasar silk, the opei ations of v'llagers must be confined„to the pro- 
duction or collection of cocewns. The reeling processes, if manufeu Uire 
is to be attempted at all in India, must l>e carried tmt in preperlv <‘rgan- 
ised filatures, possessing means and appliances, machinery and svs’emallc 
supervision, such as are wholly unattainable by \'iltag-ers in t{;e‘ir own 
homes. Thus, for the proper reeling of the tasar, wl crt- llu basin most be 
kept at a licat of from 20, to 203^ Fahr., noilhng but stt am canki-\p 
them uninterruptedly at precisely ihat tempt rature which is t'-seniiabnot 
only to enable the silk to unwind, bat to keep the gum st'.lh r, tained bv tiie 
filamcMits at just sucli a temperature win n tliey reach l\u* ( raissare as to 
be soft and vielding. but n»»f S ' sett as to he NNorkid tail. 

‘*'l'he conditions of successful ma.nuha iure being such, there dees not 
appear to he any prospect •»! reviving the rti^liug of silk as a viiiagc indus- 
try, whether the silk is produced f^^r local consumption t-r exyort. 

“ Under no circumstance'^ vvould there appi'ar Im hr any roasonablt* pros- 
pect of any proximate material enlargement of t!ie local drmand. If, ihcrei 
fore, anything is to be done tor the counlrv in silk, wIu-iIut ior lh< (lomc‘s- 
ticated or the tasar worm, it must, it seems i,t' the l.h»\ rrnment ot India, be 
in the way increased exports, either in the shape of cocoons or as raw 
silk so reeled as to be accepiable \o the hiuropean ptirclias^'r. 

regard to tasar, many of the mo-^t important data necessary to- 
wards forming a satisfactory conclusion in th.e matter are alfogeilvT want- 
ing, and the Government of India arc of opinion that the snbiect shtjuld be 
systCTnaticailv investigated, so as to sri at rest .ill doubts which now' exist. 

“ Tow'ards the attainment ot this end, ilie first thing m mgard to which 
it is requisite to ol)tain dohnite inb-rmation is thi* exact cost at whii.h the 
raw material can be collected or pri»duced in taunmenial tjuantities, both 
in its wild and semi-domesticated state. The TU‘xt points on w'.iicli fnrlh(*r 
information is requisite are the cs-st of reeling ojf th<‘ silk, the ameunit of 
silk there is in prop ,rtion to C(n:oon, the degree in which tiu* lilaments will 
bear croi^surc, and the consetpicnt ultimate value of the silk in the 
market.'* 

It will thus be seen that long before the appearance of any of the recent 
pubheations, tlic authors of whom have several! v claimfid loh.ivr* disc! >\'( red 
the true nature of ///.yur and to have, through their energies, placed that silk 
on a sound commercial basis, the (jovernment of Inrlia w ere not <»n]\ in pos- 
session of the main facts, but fulty appreciated the is.sues w hich alone could, 
and have since, governed the growth of an Indian foreign trade in the pro- 
duct. 'I’iiat the obstacles offered by the nature of the silk t(^ its unli/ation 
could and would be removed w'as a matter on w'hich all past experience jus- 
tified the most positive conviciions. That India possessed a practically inex- 
haustible supply was upheld by a consensus of local opinion. 'I'liat (he 
worm could be domesticated or rather semi -domesticated, experiment liad 
demonstrated beyond doubt isre pp. joH et seg, ; also 1 75, 124, 1 2g, IJ2), 'I'lie 
question w'as reduc ed, thereh»re, to one of profit or loss se ' pp, j rf j, 14CJ) 
Would tin* price paid at the European market s cover t la* expense of colieo 
tion and transport ? The prcf iuct was wild, 'bhe cocoons could be heui for 
flv:.' trouble of collection. Hut a thousand srjuare miles would i:*sually not 
afford more than an Italian hamlet could produce of mulherrv Cocorins. 
If the insect had to be domesticated or semi-domesticated, the expense 
of collection vvould he greatly reduced; but w'ouUi the pfodiua; even then 
pay belter than might be obtained hy rearing the more tractable mulbeny- 
feeding worm ? These were the issues which the Government of India 
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realised were of far ^(realer moment If) India than the possible huroponn 
utilizations of the fibre. It was .seen at once tfjat while for local demand 
a few maunds rni^lit be colleet<‘d here and there and c-Tueyed to the 
r-eelers and manufaciurers to be made into a (:<»ar-e t< \tile for which there 
w'as alw'ay.s a ready and r*‘iTum»:T itive sahy it was cjuitc; anorln r (]uesti< n 
to expect the igtu>rani and poc-r-rtN -stricken peasai-tr v of 1 ndia to bc-rome 
reelcTs of the sdk for the foreitrn jnarkets. If, iltere.?.jre, .^u,Tr silk had j 
to f>€ reeled in India, the enorprist* uouhl have t** pass iino lar^e tila- | 
tiires where the necessary appliance's coiiid be set up .oui the- trade carried ! 
out with hatropean capita! and unca-r trained sop* r\ is';- an Indaa’-. int- rest 
Y'rimarily was, therefore, in tiie production cd the c:ocoons. e»rder to 

ascertain tl*<;f present location and extent <if suppl\ and to disc' aer t he 
expectations entertained as to a possible c'xpansion of the trade through- 
out the country, the Ciocernment of India issued to I.a»ca) (efvernments 
tin* Resolulioi/fr* an which the aljove passayo s have' tjeen taken. The 
correspondence that enstied w<.ti]<l, it |>ubl:s}}ed in exUn'io, run to a 
lar^^e voluims A l>rief review of dn* maiit facts. tl:erek»r*‘. is all ti'.at can 
lx- altt'rnpted in tliis \v<nk. h'or the earl'-er facts and opina-ns, th.e reader 
should consult Mr. Geoghegan's Sdk in /}3>ii>i, since :n the kMlccvvini^ 
notes, v^rouped v»'’<>v!nr!aily, the attempt is only made to give the tno:e 
recent aspects of the subject. 

I.--.BENGAL. 

Roxburgh descril)ed the worm as a species that could not he 

domesticated, atid he funhsiaai much tis.efu! inlormatiun regardhig h 
il'idfis. /djini\jfi Site, for rSn^], He vjeutd it as a native of i.icn^'al, 
lU'itar, aru.i Assam, and ad-ird t'uat it was th.e ucsect ed other parts 

of India. Dr. Buchanan-Harnilton ^ave a detaihd account <if i: and 
its silk as met will) in Hhagtihpur and Daiagepur. liub ed, it may be said 
that his p.iper !s oTU; of th.e must C(aup!( te statements that e.v'sts even at 
the |tr< -fnl <lav on the bn, a- silk oi I'.asttTT'. Bengal. Mr. Charles 
Blechyr.den furnished, in the '7u/<;o/a/ of (he . Ae.aV /v 
of In iia, much valuable siati.stica) and otluir information regarding the 
/./i'ljr of Midnapur. I ie was then SupcTintendent of the Radnagore Silk ■ 
Factories and was thus an expert wriUT. About the same time i Mr. 

Hornfray wrote </f the collection of iosar cv»co<ans in the Sandarb-inds 
{Trims. . Icrn-//. '/«/. .sVr. ). It will tbu.s be seen that, during the first half 
of the prest’nt century, the subji'ct <»f lieugal i ^sor sdk was brough.t pro- 
nnnentls Iveforc the public. .\ut tl:e liast important ot tlu-st' piiltlications ; 
w ere the numerou - papers atul ofljcial doctimenls regarding i he kevur of i 
tiu' mountainous tract of ( Imtia Nagpur winch, with the c<.ntimia!!ce e*f 
similar ph\s:t.tl peculiarities into the Central Pr. viiuas, constitutes tlio chief 
producing area. As a minor w ild forest product, it leas, to ilie sax age tribes 
who inhaliit the great central, western, and scaitbcrn table-land ot India, 
always beeti of the ulm«ist importance in supplementing tlieir .scanty : 
source's of sustenance. A.s wa.s t uslomarv with many of tlie Indian writers ) 
of the* ;^rd to llit? Oth decades of the present centurv, the Journals of the j 
Agri.-Morticultur.il .Suciety of India wi're made the chamn l tl rough ‘ 
winch puhlicity was given to th«.’ discoveries in ecouonne products. IkijK'ts 
bearu'g on the sul»ii*ct of tlu* /,ev,// of Ch.utia Nagpur appe.if not irnn:- 
(pieutly in tl^cse Journals. One of (he nujst instru((i\e wii! bi‘ founfl in. 
the \idume for iS()l togetlur with^lu' cor.lrovers\ rais<’d in cvuincct'x >n j 
with sonie o^the slatetm-nts (here made. Captain Bherwell als^ furnished j 
in much useful information on the system of breeding and semi- 

domeslication (hen prosecuted in Ha/anf>aglu 

In its reply to tlie Resolution of the Government of India, the Govern* 
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ment of Bengal, in March 1877, published the substance of the particulars 
which had been collected. The subject was dealt with fully, and much 
valuable information was brought to light by the inquiry instituted by the 
Bengal Government. The Commissioners of Burdwan, Chutia Nagpur, 
Orissa, and Bhagulpur were desired to circulate to all district officers the 
following series of questions : — 

(1) Is iasar silk (under any name) usually collected in the state of 
cocoons, or are eggs collected and hatched in so-called gardens (or enclo- 
sures in the jungles’, and are the worms tended with care by the growers ? 

(21 Are tasar eggs produced by moths in captivity ever fruitful, and 
are they kept for a future crop of worms ? 

(3) On what trees do the worms feed ? 

(4) If tasar cocoons are collected in the jungle, can any estimate be 
formed of the weight .annually collected in the districts? Is the right to 
collect them farmed out by the gemindars, and what is approxirnalely the 
area on which they are collected V 

(51 What caste collects the cocoons, who rears the fa.uir worms, and 
what caste sells the tasar silk? How' dotis such silk sell r 

(6) Are there any, and (if any) what, varit‘tie.s of insect producing silk 
beside the ordinary silk worm and tasar*\\orm'( 

The reports received by the Bengal Government in replv to these 
searching questions deal mainly with the points connecfeci with the 
methods of colk*ction, degree of domesticity, castes of the people who collect, 
reel, and w'cave the silk, and the varieties or classes of cocoons recognised 
in local trade. Practically speaking, none of the district othcers ventured 
an opinion as to the annual production, extent of tralfic (, import or export), 
and price ; yet these are the very points regarding wliich more precise 
information was an indispensable condition of possible future expansion. 
One or two passages having a bearing on the Bengal sources of supply 
may be here quoted, however, from the Government summary of the h>cal 
reports, “The result of the enquiries that were made shows that the 
insect: (or insects) known as the tauir moth is found in the jungles of 
Bankura, Midnapur (west), in the northern part of Balasore, Bhigulpur 
(south', Sontal Parganas (chiefly Diirnka, Qridda, and Rajmehal), Ha/ark 
bagb (practically in the Gawan and Salgawan, and the parf^anas 

of Gola, Ootara, Konda, and to some extent in tlie paddies of I’algunge 
and Secrampore), Lohardugga (Palarnow, Bilounjah, Tamar, part of 
Yurpa Palkote, and Bira), Singbhdm, and Manbhiim. It is also found 
throughout the Orissa hills, though it is strange that the repiitis of the 
Chutia Nagpur tributary chiefs report little or no tasar, 

“ It is probable that, though the cocoons may not be collected, the insect 
is found in those tracts. On the Orissa side, Keonjhar is expressly men- 
tioned as one of the sources of the tasar worked in Burdwan. Roughly 
speaking, it appears that the tasar insect will be found throughout all tree 
and scrub jungle lying south and west <»f a line marking the southern and 
we.stem limits of the continuous cultivation of the Gangetic alluvial and 
the Orissa littoral tracts of country.” In the various volumes of Sir W. W. 
Hunter’s Statistical Account of Bens^al^ occasional brief notices occur re- 
garding tasar silk. Thus, for example, in the volume on Birbhum (IV, ^ 
.V77) i' is stated that cocoons are kept over from one se;ison to furnish a 
breed for the next. If this really be the case, a nearer aj proach to the 
domestication of the w'orm has been accomplished in Biibhum than is on 
record regarding the other districts of Bengal, since in all other district.^ the 
nucleus of each year’s breed is sought afresh from the forests. 'Fhe 
volume on Bhagulpur (AVP., ^?5 t8o-i8i) gives the main facts origin- 
ally made known in 1810 by Buchanan-Hamllton. There were then* 
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Dr. HaiVillton tells us, 3,275)00^8 employed on f^isar silk alone in the ! REARING 
Bhdgulpur district. In the same volume (p. 338) particularsare given re- : Bengal, 
garding the Sanlal Parganas. Volume XVI. ipp. i68-i6g> deals with the ■ 
tisar siil( of Hazan'bagh, and in a further portion of that volume details i 
are furnished (pp. 346-34^) regarding Lohardugga. Lastly, in the volume : 
on Manbhiim (A'F//., much useful information will be found. ; 

In the review, furnished by the Government of iU^ngal, of the reports it 
had Yx?ceived, much space is devoted to a discussion oi the classificat.on of \ 
tasiir cocoons pursued in each distric t. Geoghegan forms three sections : ; 

•(1) bonhiffiddt or cocoons found in the natural state in the forest; (2) (a) 
rfioogd, female, and tref'nJi, male, cocoons formed by worms reared in 
captivity. thc^*\y:>rms having begot from moths escaping in July or August , 
from honhtnidd cocoon.s ; and (3) (it) dahba^ </>; buggoy, and (r> t array | 
n.ames given to cocoons according to size, colour, or season at which bred. ; 

The term huggoy (used by Roxburgh nearly a century ago\ seems to 
denote a peculiar colour of ct)ta>on and not a form recognisable in the 1 
insect. Dr. Hamilton found the pec.ple of Bhagulpur classifying tasar ■, 
into four kinds, vxr>.y dahhet^ sanhaty juriinty and laiigga. j 

It does n 4 setmi necessarv in this place to give the multifarious classi- 
fications furnished Ijv the lo<al tifheers in their replies to the I'iengai Gov- ■ 
ernment. Suffice it to sav that none of these ju.stify the belief that thev 
denc 4 e varieties* enforuokjgically and perhaps not eva-n domesticated races. 

Tliey nn.)stl\ convey the idea of the season of the year when spun by the 
worm, (he fact of their l)eing v\ lit! cocoons, or of one or more seasons' do- 
mestication, or. more gerurraliv still, the size and colour of the coco(,ms on : 
being assorted bv the dealers. Speaking of Bengal as .a whole, it m.iy be : 

.said that tlu* rep >rts unde'* cemsideralion concur in (he ‘^tatement that ^ 
the s(ed is not reared from year to year in domesl cation, but is an- ; 
nually renewed from the iungles. 

The information rt*ganiing Bengal j'listie in the possession of Govern- 
ment, up to the date (vf the reports here dealt with, may be concluded ! 
by the follow ing pass.igcs from llu; Bengal (lovernment’s review : — J 

“In Mankonra, the tir-^t in ncd<^ <;(»c 00 ns srem to h?* collected in Srahart^ 

or fihaiiru { i f\, Pom lnn(‘ to Aucai'‘t). and the are laid in Bh-tdra vAuj^ust). 

In Midnapore the Heaton ot hirediny; is nt*t given. In llhagulporc, yyai^htha and 
Asharh (May and June) are said to be the colb ctinvj months. In the Sonthal • 

I’ergunnahs, Jannary ami February, September and OctolHM . In ! lazart^Viay^h, the j 
season varit s ; in s<nne parts there are three crop';, in <«thers tndy one. In Manbhuin 
the junj^le cocoons niw.sl be collectml about March ; in Singbhooin, about .*\pril. 

“ rhe mode uf bteediny seems evcryvvheu’ nearly the same. As soon as the > 
m“ths eir eij^e from C*»roons kept tor seed, the fmnales are exposed and to ; 
form their own connexions, whether with the males emerj,:inji from the same batch of 
c:oc4tOiiis, or with }unvde nu^ths. Impregnation havmj; taken place, the egyfs. which 
arc immediately laid, are collected in baskets, trays, pots, or on tutts ol jjrass ; and 
when, in som« ei^ht days, the worms bcjjin to ernetye, they are placed on th«i asau 
or .v/i/ trees jj^rowin^; in sites defendr d trom then enemies thirds and insects), and 
moved troin tree to tri'e as they devour the foliac't* of theii hist loi ation, till tinally, i 
in about fifty day.s and after five moults, they spin their coctx)n upon the tree. ! 

“How many complete cycles there .ire in the year cannot Ik" easily stated. In I 
Midnapore it i.s not apparent hoyv often the process is repeated in the year, nor is the 1 
Colb clor’s account ior Hankoora very intelligible. It is meant apparently that the | 

Jun}»le (‘ocoon is collected in ftine, that its ejrgs are laid at once, and th.at moths from 1 
these lay Jg^s in August, which produce ctxioons in Septeml>er ; that the 1 

laid by moths "merging from these cocoons produce ccwoons in janviaiy, while from 1 
January to June they are left to Nature. Incrc must bo a cycle in that interval ; so | 
in Bankoora tly» insect would appear to be qnadn'vnltine. Ine same would .appear i 
to be tht case in Bhagulpore and in Singhlumm and Manbhrwm. In the last, thrive i 
out of the four bunds arc formed in captivity, r.c., on the trees of the breeder’s j 
plantation. Mr. Ocoghegan adda that he is not sure whcthci, between the dahha ' 
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cocoon ionncd in August, and jvingio cocoons winch must Ik* cnlltctfc! about 
February, tu'o cycles do not intervene. t his vvouM inak<* it (inintjuev'dtine* 

“ Mr. Forbes, the Su^-n;vi>ioiuiI OHu er ot l‘alamo\v, <^>v< s ;r iiiffeient account. 
Accoifling to liim the dernesticateiJ tuss^ r is redureil tt) a Invultine. ( ocnons are 
formed imee in AiieUf^t ‘<od tMict? in November, l irim Novemivr to tb> next }nr»#^ 
‘the cocuons ke|>t for st'ed are caref^iliy j.acked in stt vw, just a> »*4»d*dhan 

is packed, and sti>red in s.nni* dj y place till June fallowing.’ Nt»t i»nly then, if 
Mr. Forbes’ account be stiictly arem ate. has the insect been thorouglily d«)mesti- 
cated, but it has been so completely changed in habit as tt» become a bie dtine ; 
the cocoons termed in NoveMii>ej not opening to let out tiie nuith till tiie fobioving 
|unc. ’Fhe whole snldect re-ipines more careinl tonsifVratlon. In th ‘ hrst jrlace, 
it appears op^m to r|ue.stlort whetiu'r the facts ar<* ascertainfrl bevond all rhejiif. 
It they arA correct, it miirht be possible to domesticate the worm without tedncing 
the rapidity of rt‘pr'»duction. It witluu'.t degenoraey oj the lured a tussrr d.-mrstica- 
ted, yet quadrivolt.n^, cmild be raisetl, we shoukl h.ive a silk-pi uducer of twice the 
vaiue of this Palainow worm. 

“With regard to outturn, whether of ccn'oons (■(■llecti d Irorn the mngle, or < oroonai 
regiilarly reared, it was not to be cv{u*cted that any \‘erv at curate e^t!rl^ute (ould Itc 
framed. I he ( ollectrws have (wisc*v) not even liazaided g''M< S'-es on tie* .s;(b(ert. 
Perhaps some estimate might be e(‘t ot tin* anuuint of c-'Coons --idd at tin* marts in 
Burdwan, Bcerbhoom, Bha-gulpore, Bankoora, and in (i>a or Patc.a. and jw-s.sibjy of 
the exports to Mirzapoi'e ; but we should still he unable to ii ckon Mu.* amo-.-nt abstuti- 
ed by the local viltagA w- av. r.s. 

“ As to anv ce.ss levied by zamindars, it is s.'iid that in Midrunore the collectors 
pav S aunas or i-‘ annas per head for the tight to < oilcc^ ; >ti H.t'as* re thrv pay as 
much as a rup<'A or a rupee and a Italf : in Ikinlv*** a a no is sanj tr» l.i#* b-viAd ; in 
Bhag'ulpore t’ne ratA is s annas a he.»d ; iti theStniihal P* r.^Ljnn.ihs t fu* ih-oge e ertht‘r 

so much a tree, or i j annas to K t -S per patch ol mng'c used a- ;<*(‘dife,' ground j 
in Hazarr ebagh each rcaret pa vs annas tr* S annas tor th',- era ilego' ; ju IVdamow 
a ‘ koa ’ revemu* appears to fu* paid to Government. Ir- ( amsi inati^.n <»! tins, the 
propiietor levies a rate winch ultimately asyuinc‘s the shaj.>e ot a !iansiia-!a\, or tax 
on the l)ili-!iook, (»t ,4 .annas p)^r annunu 

“ I'ite I hiAf collAc.tois and !)re«'deis of tin- tus.sAr ate th-* ab.uigittnl tribes — 
.Sonthals, Paharias, Kols. Uiaons. (’het<‘s. Kfvruat.s, vSr . ; an i the hove; lloidu or 

semi-Hindu cartes — Bagdis, Bowris, Tewiis. Bhttiyas, Bh- gt is. Son.'int.ts, (lunnars; 
Dosads, Koormees, anti Gowalas are also lu'-ntiom'd, 1 he breeders seem to c ‘licet 
iheir <>wn wild cCiCoon*' ftotn tin iungle. .a ddfcutir pratpice fiom that wliicli pievads 
in the Cei.tsal Pn-vinces. d he bf'-'ob is sonu time'. deal direct. v\ith tie* w' avers, but 
g'enerally rerclvt.’ advances feun a bamyao; mahaiun, wlm (fms iecAiv<-,s tie* coc<M'ns 
and malcAS tliAm over to fhe loc.il weavers, 01 r.-xports them ti) some m| (h»- mat ts 
outside the district. The Ixdief in the ncce-.sitv oi c rernoniai pmitv, and th - ex<“lu- 
sion ot women from the op* rahon of rcaiing (uss^r on Uii.s crmtml. scArn univt isrid 

“ The prii e of cocoons scauis to vary a good deal. Mr. GfcOghccan exyio sse*! 
his douVtts of thA accuracy <»f much oi the inbuniatu n rm tliis point. In Midnaporr 
prices run from K i tt,> kio ptu kahan (i k-a ban ”■ pans ot t'O ro< o'-ns *• 

J,2Sn). At Kallpoi'^v, near Sot*rv, tlie Sonthais are s.iirl to get K8 pt'i kahan; yet 
the DAputy Coiumissl.mAr puts the pticA iti the S.uUhal Pei vruunaii.s at ‘ to 4-^0 
pAT rut>eo, or, sriv, B3 to K4 p^ r lo Bankoora the 1 antis are suisd to pay 

KG or B 7 per kahttfi. 

“ThAlBuribvan Collec tor’s report gives prices varying from 120 to 450 p - rupee, 
according to th**. eight kimis furnished ; tins wouiil be foun about Is^to Kn* pet 
hatutn. Yet it is sairl that the ( hea|iest s>v t ( i ) feta hes K 1 (» per kah-tri^ if 

Virought for IjrAeding'^. This is not verv intcUigihle, for it is not r:i* ar how th«' purpose 
of the buyer run affAct th»- rh-tnand cjj thA seller, riu* infoi rnution is hearsay. In 
Ma/areebagh thA rearers get ind dd.ed to the oiimyn, ami sell at Ks to Ho the kahtin 
of i,G,So, or about K4 to H5 the kah'Ui. 'I'he haniyu ge.lsalmut to poi kahan. 
In Pei'gunnah Golah the rearers seem to get a trifle lieiter prict*. In Palamovv, aftAi 
repaying advamo’S at 50 onit., the lireedcr g**ts Ir in H4 to KG per k^than ; in 
.Singbh iorn the. price is KS to K m-. per kahan ; in Manbhoom the price avei ,i ges KG 
pur kahan. The cocoons of f!hf>ta N.igi»ore set rn almost Antirely exported to Bhagul- 
pore, Gva, Bind. van, Benares, Aziingurh, anrl Mirzapur. rbi;y are not even 
wound ofT on tiie spot. 

“ An alkaline lye is always used in rcebrng off ; the procc&s is of the tudest, and 
the thre. id pioduced foul and unAVAn, 

“ DAtails as to prices f>f raw tusscr or tiisse.r-cloth are meagre. In Midnaporc 
raw tu-ssor is said to fetch (> tolahs to 8 toUhs the rupee. At .Soory a piece of stuff 
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containing i ^ chittarks of raw fotrinrs ki 2 - In IJankooia a kahan of rorot^n-: 

will inakfjtwo * j^iurs «>{ illiitlis, ’ K14 to a tliaTu** twiii*»d tuss^i o t' Ih > 

Ko or Kos bt t tlir wf i'/ht of sjik is not ^i vt n. At .j kaban t.»f <;of oon^* is ‘'.aid 

to V told I S cdiittarks ot <.ilk. Ik ir»*s nf the Hiii d wan ul {,)?42cr v t tif>s<^r rtox^d 

with rotto;^ ao n-'t t;iv>'n. At Miivi'^v.ipoi r tho «a'v silk N-trln-s K o i , k ^ r s«v f. 
W’altii ol stuff IS not oaicfl, so d<*lail.s <>n that |)oint ari* usdess In tlv Mnuthal 

I*ri j^nnnahs a k.duin ol corooris ls saul to yirld 1 f to 2 se^trs silk, whicli fetches K»> to 
k ! 3 8 per seer. ’ ' 

TIjc ( iovernmcnl c-f India (in .Ang'ii<t 1S781 received a comnninicatir^n 
on the stihjerl of lU-noa- from Mr. J. Deveria. in wbic)} that i^entje- 

Tnan made the suo^esdott that tlte b'orrst Department shoa’d h<‘ asked 
lA undertake the supervision of an expennuTit to rear tjS 4 ir worms in 
Chutia Na^^lVhr^ Wiiih* tiu‘ ( iovernment of India did nr>t see its wav to 
authoriseth.it experiment — an expciimtud whirh nnt^'ht have been vicued as 
a direct inti rferencr private enterpriM* - Mr. Deveria’s comm nviicat ion ' 
furnished cerf.iir. facts of ir.ierest uhidi were ver\ jiistlv vieweil h.avint^ 
con^id<T.d*i\ advanct'd tlm a\sii'.ay/;e information (;n ilje sub;ecl. It may. . 
however, he luTe remarked that in s-e.r.e of Mr. Deven'a’s estimates : 

and iio^m'e^'- the writ»T does not \Kic}ito r.enTnir himc*-lf *0 an unre-^eiwed 
conrnn <,*nc e in tluir acenraev. In.dr-e.i, lie views tlieni .is. in s^sno.r respects 
perhaps, s.'uvj nine, thoni:f!i the\ are .il ie.ast ara.] are [>erl'i:ip*^ 

(lifecied on, tlu* oTdv hkeiv lines \.rjM)n whivh sm cess mav l/e attained. 
Mr. Deveria es! 'mated th.at thre<‘ tnenriaidd iook afte" .it h.'a‘>f. 'o* frers and 

protect th<‘ worms ft otn their n.itnral crienvies—'b'rds ar,d insects, lie, 
aihrmed deit each tree wonh.1 viei i 100 t, is o« .ri<, s<-» that the crop trom >00 ■ 
iH'e would l:i<‘ ;v>.oO', cen/oons, which, at K4 j)er i,oao, would give the fob : 
lowin' relurn : — j 
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Mr. Deveria sueg* ' ‘eil. ujion tl'c .alioci' estimate of |)r»»jlt, th.-it (io\'- 
ernment ‘'luiuld d;r< i i tlm hoia sl l)opartmr'nt to i uitiv. te the worm ove r 
"JO acre's <ji (he hiiul around each of some s( o vi'la.ges, that is to say, over 
l(>,ooo acr< s Ix'ariTig < ver acre or 4S*',o»*o trees. Mt* .i''Snnied that it 
c.uh oj I ht-'^e trei'S Mvldcvl onlv yocanaHins, tlm fUudiu e would l>e .’,4,ooc\( m to ' 
coccMins pit'f .inmun. Apj'lv atig lus estimate of a jirof't ol K Ts {>er t'viTV ■ 
^o.cxio cocoons, his tc-la I estimate t ame i<ii Kn'j:,4oo ,i \e.ir as the rexenue 
IVoftt the cuit'xation. '!'<> work th«' experiment he proposed the sj.an of a 
Supi'ritUi ndent on K500 a month, a Moonsliee. co ptMuis, house-rent. 8:c,. ; 
itc., or, s.iv. Kio.4'>ci, a yt'ar expenditure, which would thus sliow a ntt : 
annual return of K s-’,' x>e>. ' i 

If ihi'sc estimates are anywhere near the mark, il would seem pirobablo 
be underiakiug might be made re^^^nerative, Hut the danger of too 
sanguipe t xjieciations is perhaps a greater evil than the want of direct 
encour.ij^emcnt. riuis. for example, Mr. Deveria in one of his early 
comiuuiwcationa (August 1872) expressed the opinion iluit a hfj:ha of land 
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in Chulia Nagpur might easily bear 50 trees, and that each would annually 
yield 250 cocoons. That opinion was at once reported on by the district 
officer in Palamovv (Mr. L. R. Forbes), whose able report on the tasar 
worm of that district will be found placed under free contribu^itm below. 
In dismissing Mr. Deveria’s rocommendatiojjs for the present, it may, 
however, be remarked that with the extension of railway communication, 
tapping, as it is now doing, large tracts of Chutia Nagpi r hitherto closed 
to commerce through their inaccessibility, it seems probable a new interest 
may be aroused in this subject. Large portions of the land on which 
the trees grow which are chiefly employed to feed the worms are practi- 
cally iinsuited for agricultural purposes. The chief difficulty is to induce 
the people to live in these tracts and to take to ciiitivation as a 

regular indu^^try. Though agricultural pursuits have greatly expanded 
and emigration to the tea growing districts have also drawn on the labour 
market of the province, still land and labour are cheap and j)leniiful. To 
consumers of iasar silk the p(»ssibility of profitable rearing in Chutia Nagpur 
is a subject that should therefore commend itself as at least worthy of de- 
finite solution. If tdsar-rcRTin^ can be made profitable anywhere in India, it 
s€‘ems likely the industry will find its natural home in the mountainous tracts 
where the insect and its fo(^d are both pleritiful and capable of great expan- 
sion without any encroachment f>n the area of agriculUir.d possibilities. 
The necessary land could very likely be had easily, and in nt> other part 
of India could labour be obtained so cheap!)' and plentifullv as in Chutia 
Nagpur. Before passing away, however, from Mr. Deveria's recommenda- 
tions, it may be stated that he gives 4,000 cocoons as the quantitv equiva- 
lent to a maund, and that he points out that for mrinv months of the y(rar 
the Indian filatures have little or no work for their reelers. The fas'^r 
cocoons, if carefully killed and properly dried, he adds, mav be kept for a 
long time, so that they could be worked up at the Indian filatures during 
the period of least activity. To a certain extent the Indian filatures are; 
using tasiir cocoons, but judging from the returns of foreign exports, the 
trade in t>iSiir cannot be said to have progressed during the past five years ; 
indeed, it has, if anything, retrogressed. The amounts used therefore by 
the Indian filatures are probablv easily enough procured, s»> that it would 
be incon'ect to affirm that the Indian demand has as yet justified an\ very 
pronounced step in the direction of expanding the supply. 

As manifesting more completely the salient features of the Chutia 
Nasrpur industry and its capabilities, the following passagt‘s may be 

republished from Mr. Forbes* able .statement regarding Palamow. Re- 
ference has already been made to his report on that subject as refuting 
some of the opinions advanced by Mr. Deveria, but the reader will l>c 
better able to form a correct opinion by having placed before hin both 
sides of the controversy : — 

Production. — ** In dealing with this subject in my settlement report f stated 
that the hansua really inean.s the producer, or ass( 4 tni, so called from the han\ua^ or 
reaping-hook used by him in pruning the trees and collecting the cortHins. 1 have 
tried in vain to arrive at some definite decision as to the real or average number of 
iAflnVs contained in a that is to say, the numV>er of cocoons produced by 
one person, and by this means to get at the area; but 1 have found it quit«^ impossible 
to do so with any degree of exactitude. A hansua means, as I said l>efore, a pro- 
ducer, i.e., each man or family who is found guarding a plantation on which cocoons 
af’e feeding is counted as a hansua, and pays to the farmer a tax of^^ K 4, whether his 
cocoons are feeding on five trees or five hundred ; and as therefore this is really the 
case that while one poor man is working (say) three trees, another is working one 
hundred it is manifestly impossible to arrive even at an approximate estimate of hansua^ 

I havfc theretore adopted ether means. On enquiry from 20 producers I fn.d that on 
an average, and a very outside average too, the hansua may be considered as five 
kharies of i,ioo cocot>ns each, or 5,500 cocoons per hansua, but this, as I have satd^ 
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is a very^hi{^h avcraj^e, as taWiniif the av^ra^e market value of a kkary to be R6, we 
find the average money value produced hy sueh hansua or rt.s AVzwijto be R3o,-~a very 
larp^e sum when we consider the class of people who are ene^ag'ed in the work, Thn 
average amount prwlurt^d by the 20 growers mentioned aoove was l>eU>w R20 ; but 
allowing i\)om for concealment of the true amount, I prefer to assume the hansu ' to 
Ik* as ab«>vc. On enf|uiry f^om the prenent farmers of the koakuth revenue, I find 
that the average number of hansuus of the last three years on which thejy have 
collected tax or rent is 861, To this 1 would add, as outside figures tor the four ex- 
t;m(4<^d estates, 750 hatisuu:.^ ami for the llelounja and jupla 4rx> hansuaSf or (say) a 
total the entire sub-division of 2 ,(km> hansuas, or i<«,oov» kharies of ti,<>oo/>oo 
cocoons, which, assuming Mr. Deveria’s estimate of the number going to the bazar 
'inaund to be correct, would give a total of 3,ibS, or, in round nurntrers, 3,170 
rhaunds of cocoons for the \vh(»le of Palamow, including Pergunnahs lleltmnja and 
)u]>la. Now its^the Palarnow sul>-division measures 4,2^x» square miles, or one- 
fourth of Mr. Deveria’s area, it is clear — always supprrsing that, as a cocoon-pro- 
ducing district, Palarnow fairly represents the whole, and which 1 have very little 
doubt it does — that the whole of the art‘a included in Mr. Deverta’s calculation as 
c<‘Coon-prorlucing yiehln at present at the very outside i2,r.Sc) maunds of cocoons, — 
very ditterent from the maivelhurs figures given by Mr. Deveria in his memoran- 
cluin. Of course the figures I have given alKO'e appertain only to the quantity now 
produced. I here cannot be a douht that vvith Ku!*q>ean capital ar\d supervision the 
amount produced couhl t>e very largely increased. Supp<>sing Mr. Deveria's calcu- 
lations to be ( rifuect as to the number of trees per A/g/iir, and the average number 
of ( fcoons per tree to lu* I’.y* — u rather high estirnate — we find, assuming the number 
of cotdt.'iis pro(luc<*d to lift ii,ooo,oo<u that there arc ‘44,ot>o x 2 trees now bcinc 
W'urked contaiiu;<l in an ai#*a ol 1,760 or sSr* acres, less than one square mile. 

KKASf in f^Roni’rTjON. — “ enquiries I have made I find that the 

ponluctioii of cocoons has greatly diminish<*d within the last twenty years; soma 

say about t*n«:-third. I his falling off isaseribed to ( 1 ) increase i»f cultivation and f(>n- 
sequr nt dost' ik lion of asau plantations ; (.*) greater demand for agricultural lalwHir 
and higher wages, making the production of coc<>on.s a less piofiUible cmp!oym<*nt. 

“ As I have before said the a>an plantations are of indigenous growth, and arc 
of use only for about jo to 15 years. At pr.-a^nt the (iovc'nrnent farmers of inj 
revenue, liaving the right e>ver about l,Soo villages, simw t>y their ac<x:»unts and 
tegislers that cocoon- arc bred in 105 only. In a large uumlKU (»t viliae^s there is 
no a-son at all. but it is to l>f» found in most vill.igw auras, and is destroyed in hirge 
numlHUS yearly in //> • (iperations ; and though the figures given by Mr, 

D6VtJri*t .'ll e ab>ui d and i mpossible, still the area of CrvcMin-pu'diicing lores vv<»uld 
be (mind consjdwralile an<l quite cap.ible of supplying a v^ry ext^tnsivf* trade, f 
should r^ay that a truer estimate of the .area wduid U- one-sixteenth of the whoi^, but 
! should luefer to fix it at one-half of that, or even at r-tm /ug/'r.i in so. I he limit, 
tlo'iefo. c, in tlie extent to which the trade could Inr dM'eU»j>ecl, dep^^nds rathfr ufMxn 
the number of /orn 01 who could lie per'-uaded tolumiertaki: the prtxluction of 

cocoons; ami for this reason 1 shrmld say that a muUiplicatkm by eight of the 
number of cocoonsnow produced would fairly rcpiesunt the limit to which the trade 
Could be expected to reach. 

I I, J rearing of /w wravcoons is not confined to any particular class. 

I have b'und Ihn following castes rx’dipied in work : Chi^r<»s, Kh^rwars, Nraouis. 
miunias. thamars, Dos.idhs, Mull.ihs and Ghasis, but no Musulmans. Their wcv/„,v 
<y>c#7jw<// may be thus desci ibed : Very few cocoons are kept tor se<^d at the Karfic 
harvest, find these oniv by well-toKlo producers, who ran afford to bte*d during the 
J>hiUirii harvest for the great harvest of Aur//V. In there : ore, t lie pioier 

producers a]>ply to the miihajuns (or advarnes as hyfh.tn foi the purchas** 0/ sced- 
cucoons, and as kv/iatt for the means of suppt»rtmg them during the breeding 
season, this advance is generally given at Jer/m, or per cent., i.c., lor every 
rupee given Ki-S is returned. When the cocoons are rc.a«y, the htjuiti or makajun 
appears on the ground and c<»l|ccts his due ; the remainder is ?Ktld hy the prtxiuCwM 

either to the mah^jun or in the hauts Sii prices varying from ks to 7 per khary. 

“Most of the /icvscr cocoons arc expor<l*d to Benares, Mirzapore, and Patna. 
Ihere ai'e a few Patwas (Gosains) in ihe sub-districts who reel off a few cocoons lot 
making the &c., worn by nio.st of the respectable castes, worn 

as wiMslbands or for fastcnuig ornaments to, but no cloth of any kind is made 
homo cloth is made, I believe, in the Gya district, but I have never seen it. 
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Forms of Cocoons. — ** 1 have never met with any other variety of 8itk»producing 
insect in this part of the country but the ordinary fnsser silkworm, but 1 believe 
some such do exist in a wild state. 

Degree of DontesHcation. — ** It will be seen from the foregoiu^ that in this part 
of the country the tusser silkworm is almost altogether domesticated! The only 
thing left to render it completely so is to feed it under cover instead of in open 
plantations. This is the only difnculty, but one which, 1 am persuaded, can be 
easily overcome. Before, however, capital could be safely embarked in the trade, 
it is absolutely necessary that it should be overcome as at present, in open planta* 
tions. Not only are the worms exposed to certain pests, such as 1 have oetdllcd, but 
rain falling upon them in the * katia* is almost complete dt‘StrtK:tion ; and as rain 
falls during the hatia every other year, and sometimes even tor two or three years in 
succession, it follows that under the circumstances the trade would be a very precari- 
ous one. . 

Methods of Rearing. — “The habits of the worm are so different from those of 
the ordinary silkworm, that none of the means employed in rearing the former 
would be applicable to the latter. The system adopted by Captain Hutton 
might answer very well for the purposes of a limitted experiment ; but I am inclined 
to doubt its capability of being applied on a large scale, chiefly on the score o( 
expense. 1 should be inclined to try a simpler method. I would erect a shed on the 
plantation itselt, a simple bamboo frame-work roof covered with grass and supported 
on green poles cut from the neighbouring jungle, would suffice ; the walls to consis* 
of stout bamboo* matting, sufficiently open to admit air and light, but not sufficiently 
so as to allow of the moths escaping ; the fiooring 1 would raises a tiKit or ho with gravtd 
or soil well beaten down and cover it with date palm-matting, which is not only 
absurdly cheap, but possesses the invaluable quality that no white-ants or inwrets wifi 
touch it. In the centre of the shed 1 would hv-ive a rough fnime-work running nearly 
the whole length, and resting on the matting, but not reaching the roof, so as to cut 
off communication within this frame-m>rk which may l>e made of bamboos ami rough 
pule^. I could have shelves or machans of date palm-matting j the first btung at 
least six inches from the ground, and the next two or three feet above it. On these 
shelves I would place or heap dry IcaHess twigs or branches of any bush or tiee, 

' interlacing each other and running the whole length of the shelf. To one of these 
twigs I would fasten the hatching cradle* placing lightly over it a lew green leavc?% 
from the plantation, and then daily, as the young worms bc^an to wander, I would 
lightly sprinkle freshly-gathered leaves over the twigs, untd they had t>ecn induced 
to spread themselves over the whole length of the shelf. When the time came on 
for spinning, they would attach themselves to the twigs, which of course should be 
sufticmntly far apart as to freftly permit the operation of spinning to go on. Should 
a little moisture be found necessary, a little rain water lightly sprinkled over them 
with a grass broom would answer very well. 

Future Prospects. — “ For my part, I should be very glad, indeed, to see the 
production of tusser cocoons in these districts in the hands of enterprising Fmopean 
capitalists working on fair and honest principUjs. Apart from the creatirm of a 
valuable industry, the capital yearly thrown amongst th^ very poorest classes at a 
time when they rhost need it, would go very far to relieve their necessities ar>d keep 
them from the door of the usurer. I would not recurnmend the initiati%'c l>eing taken 
by the Government, as these kinds of experiments are not generally successful when 
undertaken by public officers having other and more important calls upon them but 
1 would suggest that private parties l>fc invited to take the matter up, and, by way of 
assistance, that the Government allow such persons the free and unconditional use of 
any one or more of the asan plantations lying within the Government farms.** 

In bringing these remarks regarding the tasar silk of Chutia Nagpur 
down to more recent times, it maybe said that Mr. J. F. K. Hewitt, in a 
letter to Mr. Wardfe {dated September iSSo, prinfedin Wild Silks of India, 
pp. 22-24)^ views the tasar supply from the mountainous tracts of the 
central tableland of India as possible of great development. “ With a 
little effort,’* he says, “ a large quantity of tusser can be produced in the 
division under my charge, and the very great likelihood.of establishing a 
trade which will conduce to the permanent increase of the wealth of the 
country, if means can be found to increase the production of tusser to 
meet the present growing demand. I must say, however, that Govern- 
ment can never stimulate a trade so quickly as private capital. A much 
quicker and more easy solution of the difficulty could be worked out by 
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the laVge silk.houses if they once determined to turn their earnest atten- 
tion to the subjec;t Before tt^sser silk can be produced at all approach- 
ing to that for China silk, the methods of the trade must be entirely 
revoluyonised, *' ‘ The country over which the tusser is found,” says Mr. 
Hewitt, “ includes an area larger than France; and in almost the whole 
of the hills and forest country, which cover fully three-fifths of its surface, 
tusser silk could be profitalily produced, if the requisite arrangements 
were made, as the asan (Terminalia tomentosa), on w'hich the worm 
thrives best, is found abundantly everywhere. The numbers, however, of 
the people who cultivate are small, and these numbers are yearly decreas- 
• ing as the jungles are cleared and the distance between tne village sites 
and the jungles increases. The cultivator requires that the trees on which 
the worms ai^e fed should be constantly watched, and superstition adds to 
the difficulty of the cultivator by insisting that no one can hope to culti- 
vate tusser worms and reap profit from the cultivation, while maintaining 
his own health and that of his family, without submitting to a long series 
of ascetic ordinances during the whole time of watching the worms. If 
he fails in doing this, the anger of the gods will inevitably destroy him 
and all belonging to him. As very few of these people will ever consent to 
live in houses s(‘parated by an) great distance fn.>m their nearest neigh- 
boms, it invariably happens that the cultivators find out, as cultivation ex- 
tends and the area of cleared land between the vill ige and the fort*st in- 
creases, iliat cuitivatJon is easier and quite as profVtalde work as tusser 
growing with its concomitant annoyances, and so he gives up tusser and 
takes to cultivation instead. Of course, if tliev kept a large number of the J 
iced ing trees near the village, they micht contrive both ; but this 1 
they do not do, as their great object i.s to get rid of ever)’ cover t^car the 
village w ithin w hich wild beasts can hide, and the universal practice, there- 
fore, is to cut down every tree and leave the cultivated land totally un- 
shaded and (»pen. The increase of population, and the yearly increasing 
area of forest ch ared assay, therefore, lend to lessen the cultivation of 
tusser, and it is not possible to increase the production to meet a large 
demand except Ijy Iruhicing the cultivators to betake themselves to un- 
cleared forests, <»r else to utilise tlie partially cleared bands for the culti- 
vation by planting fresh trees and preventing the deslruciion of those still 

1 he difficulties which thus beset a possible expansion of tasar prcxluc- 
tion in Chutia Nagpur arc by no means insignificant, and it n<?ed only be 
neo^ssary to add th.at the decline above alluded to has by all subsequent 
writers, been abundantly confirmed. Thus in the Administration Report 
for 1S82-83 it is affirmed that the collection of the cocoons is no longer pro- 
fitable, and that this slate of affairs wall vontiniic till certain changes in 
the Tidministraiion of the forests ha v« been effected. Hopeful results are 
likely, therefore, to be attained alone by an improvement in the price paid, 
and w’htm capita! and an amount of enterprise not easily daunted by initial 
failures is brought to l)e.'ir on the undertaking, in conjunction with liberal 
co-operation from Government. That success may, and is even likely to, 
be attained, however, the wTitcr has little doubt, but until Europeans 
engage in the rearing of the worm and prove it both more remunerative 
and less irksome than at present, the decline in production, which all writers 
deplore, must steadily take place, • 

brom y<^r to yc\ar (since 1882-81) in the annual publication on internal 
trade, the Bengal Government has continued to deal with tasar as distinct 
from mulberry silk, and it may, therefore, be found instructi\»e to give here 
a selection of the more important passages that have appeared in these 
reports. I hese will be observed to denote the chief regions wd'icre the 
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cocoons are found, the more important towns w'here iasar silk vs manu* 
factored, and to discuss both the production and price of the crude and 
manufactured articles. It has, in fact, been deemed the better course, in 
furnishing the particulars on these all-important topics, to republish the 
passages as they stand, rather than to attempt a review of tHem even 
although a certain amount of repetition is necessarily involved : — 

Report for /^<S 3 -^^Bhaooli»ore Division.— “T he manufacture of tmter and 
hafta silk pieces in Bnagulpore, and of silk fabrics of Maldah, is gradually decaying. 
As regards the former, it is reported that formerly the quality was superior, But the 
iu&^er made in Bankura and Midnapore is now l>etter than the iuiser made here. 
The manufacture is confined to the town of Bhagulpore only, where there werd 
during the year under report SSo looms, l^st year only ^00 looms were reported m 
have been in existence, — 1 believe on uncertain data. The outturn is said to be 
46,726 pieces, valued at k2,oi,778. The industry is decaying iA Maldah, because 
there is not a sufticient demand for the fabrics. It suffers particularly during the 
year under report owing to absence of rain and the extreme heat of the weather. It 
IS said that in the late Choiira bunda the outturn was less than 4 annas on an 
average,^ entailing a loss of several lakhs of rupees. The bulk the silkworms 
reared died, and those that survived yielded an inferior quality of cocoons. In the 
Sonthal Pergunnahs and Monghyr tusker silkworms are reared to a limited extent, 
and the cocoons are mostly exported to Beerbhoorn and Bhagulpore. In only a 
few places in the district doth is manufactured. “ 

ri9A’4-.S5 — Burdw'an Division. — silk cloth is manufactured in all the 
three districts of Burdwan, Bankura, and Beerbhoorn, more or less, but the principal 
^ats of the industry are, as stated in last year’s report, at Kuddea and 1 antipara 
in Beerbhoorn. The outturn of cloth manufactured in these two places during the 
year under report is estimated at 17,460 pieces, each 10 yards long, valued at 
#296,030. The value of the previous year’s outturn was estimuted at 1246,675. The 
demand for tusaer cloth appears fur some reasons to have been greater than usual 
during the past year. 

Bhagui.p<ire Division.—** In my last year’s report 1 said that the manufacture 
of tusser and bafta pieces in Bhagulpore and of silk fabrics in Maldah was gradually 
decaying. There has been no change during the year worth noticing. The manu- 
facture of the former is confined to the weavers in Chumpanagur, the western part 
of the town of Bhagulpore. There are now 880 looms, and the outturn is said to 
have Iwen 44>555 pieces, valued at #21,91,500, against 46,726 pieces, valued at 
R2 ,oi^ 78 in the piece4ing year. 

**The Sonthal Pergunnahs export itisser cocoons to the neighbouring district of 
Beerbhoorn, where the silk is manuractured. About 3,500 maunds of cocoi>ns are 
said to have been exported during the year. The industry in this district, therefore, 
is confined ro rearing of the worms. 1 here is no local manufacture of the tuiser, *’ 
Burdwan Division. — ** Tusser silk is manufactured in ail the three 
districts of Burdwan, Bankura, and Beerbhoorn. In Midnapore also tusser cocoons 
are obtainrrd from the jungle mehals, and are reeled and manufactured into chiths 
in parts of the Sudder and Ghatal Suli^ivisions. The principal scat of the industry 
in Burdwan is at Bagtikari, Moosthal, and Ghoranash, in the Cutwa Sufr-division, 
The cocoons are imported from the districts of vVfoorshedabad and Chota Nagpore. 
Over 200 persons arc employed in this manufacture. I he outturn is estimated at 
30,010 yards, valued at K40.242. In Bankura the principal scats of the industry 
are Bankura, Bee rsingha pore, Sionamukhi, and Bishenpore. The supply of tusstr 
cocoons in the district is not adequate for the requirements of the manufacture. 
Large importations are therefore made from Chutia Nagpur. The tusser cloth 
finds a ready market in Calcutta and North-Western Provinces. The value of the 
fabrics prod xiced is estimated at about k2o,cxx». In Beerbhoorn 31,500 pieces of 
tusser t valued at #21,40,000, against 17,460 pieces to the value of #296,030, were 
exported from the weaving centres of Kaddya, Bcersinghaporc, Furttlia, and 
Tantipara* The demand for this at tide from Europe is on the increase. ** 

Bhagulpore Division.— “The manufacture of tusser and hafta pieces by the 
veaver in Champanagore, Nathnagore, and Khasjarpore of Bhagulpore, is still 
maintained. The outturn during the year under report is cstimatcc^at 22,417 pieces, 
valued at R 1,1.3,088 as compared with 44.555 pieces worth Ri,9i,5f>o in the previou.s 
year ; the figures show a sad falling off, and 1 am afraid this too must be written 
down as a decaying form of industry. *’ 

Chutia Nagpur Division.— “In Ha*aribagh the manufacture of iuss^ 
silk is said to have received an impetus owing to the establishment of a filature in 
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the town of Hazaribaj'h by a French gentl«inan» who is working^ in cocoon* on an ' 
improved method. The same industry is said to have been very much depressed in j 
Manbhoom in consequence of the larjfc export o/ raw silk to Europe and the conse- 
quent rise in the price of the raw product. ** j 

Hu ROWAN Division.— E xceptin^r Hooffhly and Howrah, fusser *‘dk j 
is manufactured in all the districts. In Hurd wan, Mankor is the chief centre of this ! 
industry. The outturn of last year is estimated at 50000 maunds aj^ainst 56,910 i 
in|iunds in the previous year. It is reported that this industry, notwithstanding j 
some spasm tvdic revivals, due to changes of fashion in Europe, is waning. In Ban* 
kura the seats of tussfr industry are the towns of Bankura and Birsingour in the 
Sudder, and Bishenpur, Sonoinookhi, and Joypur in the Bissenpwr Snb-diyisions. | 
Tusser cocoons are imported from the districts of the Chota Nagpore Division to j 
supplement ^ome production. It is reported that the business of the tusser weavers j 
is at a low ebb in consequence of the high price of cocoons consequent on the large 1 
purchases of several European firms. This has had the effect of driving many a j 
weaver to l>ctake himself to cotton-spinning, a less lucrative occupation. Tusser j 
fabrics of Bankura. though coarse, are much liked in Calcutta and the North- } 
Western Ptovinres j and the ruin of the industry Is much to be regretted. Tusser is 
also manufactured in Heeibhoom. Five thousand eight hundred kahans (a kahan 
is equal to i,3So cocoons) of cocoons were imported from Chyl>a.ssa and Calcutta 
by native weavers. Here alwj a>mpetition with the European trad<*is has much 
redua?d the margin of prr*fit earned by a native weaver. It h reported that, not- 
withstanding the leduction in the profit, 1 1,000 pieces, each 10 yards, were manu- 
factured, worth about KHS,chkj. Tusser silk is also manufactured in the Siiddf*r and [ 
Ghatal Sub-divisions of Midnapore. The crH;<K>ns are procured from the jungle | 
mehals and the adjoining districts of SjnghbfK>m, Manbhoom, etc. A new fa.rtory ; 
has recently been opened at Ghattal by a European firm, wh<‘rc fusstr silk is j 

manufactured. It is said that a rliscovery facilitating the reeling of a continuous i 

thread from the cocoon, has imparted a fresh impulse to this industry. I he cocoons I 
are now fetching nearly twice their old price." . , j 

Hhaoum'ORK Division, — " 1 he manufacture of ius^^rr in Bhagulporc is main- \ 
tained, but the industry is a decaying one. During the year 20,544 pieces of the f 
cloth, valued at K 1,23, 2^4, were exported. This shows a decrease in the amount ; 
manufactured as compared with last year’s figures, but there was an improvement i 
in the prices obtained. I he industry remains in the !ianu* hands. During the pa.st | 
.sea.son, however, agents of Messrs. R. Watson & Co. had been buying up • 
the tusser silk cocoons in this district to the value of and the rise in prices ■ 

resulting from these operations is likely to increase the prtKluction of coc(K>ns. " 1 

Chutia Naopur Divi.sion — “T he price of iasar cocfH>ns was doubled, and! 
in ’’some parts of the division trebled, during thi? year owing to the keen and cx- ‘ 

tensive competition of several European lirms in making pmch.ases. 'I'he trade in ; 

coctxms has thus been stimulated in a remarkable degree all over the division, and i 
has penetrated to the more accessible Native States. So fai the advantage Iras been j 
very great, but oi>e unfortunate result has been to checu, and almost annihilate for , 
a time, the lc»cal manulacturc ol tasar silk. The weavers cannot afford to compote 1 
with the wealthy speculators for the raw material. 1 he Deputy Commissioner of t 
Manbhum says that he has ascertained by enquiry that number^ of silk-weavers at • 
Kaghunathour and other places have taken to cloth weaving, finding it impossible 
to makn a livclih«H)d out ol silk. Me thinks that the silk-weaving indtrslry on its ! 
present liasjs is moribund, and cannot hope to revive unless filatures are established 
within the district under .skilled supervision. In Hazaribagh two new filatures have 
been established at Masir and Sarun, two large villages in the south-east of the dis- 
trict, and in l.ohardugga a filriture is Vndng erected in Palamow, and is expected to 
commence working during the current year." 

— Hvtrdwan Division — ** Tasar silk is manufactured In all districts 
except Howrah. In Bankura the principal centres arc Mankura, Kajgram, Beer- 
singpur, Sonamukhi, and Bishenpur. Busine-is i.s feportr^d to have been bad 
during the past year, cocoons having risen in price owing to a deficient supply from 
Chota Nagporc and increased demand for F.uropc. It is reported that ka^uns 

of cocoons, ^lue<l at K2 ,So,(xk», were imported, and cloths, valued at K 15,000 
manufactured during the year and mostly exported to Calcutta. In Burdw^an, 
Mankor is the chief manufacturing cenne. The total outturn during the year is re- 
ported to have Imcn 335*325 yards value(d at K 1,61,671), against 322,505 yards 
(worth*Ri,52, 603) in 1SS7-88. In Beerbhoom the value of fosar turned out improved 
nearly 25 per cent." j 

Bhagulpork Divr.siON. — " The tasar silk industry in Bhagulpore still strug- I 
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^les on, but the price of cocoons %vashi^h, and silk thread sold at 5 tolahs per rupee 
aj^ainst 8 tolahs in the previous year. Twenty-four thousand thriw! hundred and 
eleven pieces, valued at 1^80,197, are said to have been exported this year, a^fainst 
39i94® pieces,' valued at Ri.oo, 356 m the previous year/’ 

Chutia Nagfuk Division,—*^ In Manbhum the total value of the outturn 
of tasar silk amounted to 85*500, a^fainst Rc),ck»o in 1887-S8, and 810,762 in 18S6-87. 
In Palamow the attempt of Messrs. Hodges & Radford to start a filature for 
recline tasar cocoons has proved a failure. In Hazaribagh tasar silk reeling ia now 
carried on only by native methods in some half-a-dozen villages by a class of men 
called Patwas.** 

— Bi:rowan Division.— “ In the Burdwan district silk « manu* 
factured at Mankor and garad at Memari. The total value of the outturn 
in 18S9 was approximately 8i/>7,j33, against 81,61,67* in 1888/’ ^ The manufacture 
in Bankura is again spoken of as declining. The district not being able to meet its 
own demands for cocoons it drew its supplies for Mldnapur and Chutia Nagpur. 
“ About K25,tio<i worth of silk Is said to have lieen exported to Calcutta and 
the North-Western Provinces during the year under report. In Beerbhutn 89,450 
worth of tasar silk was sold in 1889-90 at unusually low prices, against 813,840 in the 
preceding year.*’ 
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Bhagulporb Division. — '* The tasar manufacture in Bhagulpore shows some 
signs of improvement, attributable to the cheaper rate at which cocoons were sold. • 
7 * Jr.vser worms are reared and a small am >unt of fdjrar silk is ni idc in several parts 
of the Sonthal Pergunnahs district, but the chief seat of the industry is in th^ Pakour 
Sub-division. 7 *he rearers sell mixed coctKins to the goludars^ yr\\Q separate | the 
different ^alities and sell them to European firms. The chief sale rerntres are Amra- 
para and Hiraopm in the Damtn-i-Koh and Dangapara in pergunnah Ambai .” 

Chutia Nagpur Division — ra.r/2r silk still continues to be manufactured 
on a small scale in Hazaribagh, Lohardugga, and Manbhum. 
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It is believed the above passages convey a faithful conception of the 
present position of the Bengal tasar silk industry, an industry which 
appears to be declining in the inverse ratio to the foreign demand for the 
cocoons and the success of the European filatures in India. The Native 
manufacturers are, year by year as it would seem, feeling it to be more and 
more difficult to carry on their trade. This loss, however, cannot in any 
way be said to be compensated to India as a whole, by the greater pros- 
perity of the rearing or collection of cocoons, nor, indeed, by the expansion 
of the tasar transactions carried out at the European filatures of the coun- 
try. Indeed, it would probably be more correct to ascril>e the decline to 
the successful supply by China of a cocoon suitable for the same pur- 
poses as tasar and to the cheaper manufactures of Europe. 

II.—CENTRAL PROVINCES. 

The system of collection and semi-domesticaiton (or to be more correct, 
temporary domestication) which has already been detailed in connection with 
Chutia Nagpur, prevails in these Provinces also. The chief distrirts arc 
Raipur, Bilaspury Sambulpur, Upper Godavery, Chanda, Bhundara, 
Nagpur, Seoni, Balaghat, Chhindwara, and Betul. One of the most in- 
structive papers on this subject is that written by Captain Brooke — then 
Deputy Commissioner of Seonf. The reader will find Captain Brooke’s 
account reproduced in full in Qeoghegan’s Silk in Indian and epitomised in 
Wardle’s Wild Silks of India ^ as also in the Indian Museum Notes* Since 
one or other of these publications is likely to be in the hands of the reader 
^ecially interested in Silk, it does not seem necessary to again republish 
Captain Brooke’s remarks, even although they perhaps deal with the 
subject in greater detail than is the case in any other single article that 
can be discovered. Good accounts, how^ever, occur in several of the Settle- 
ment Reports, .such as those for Bilaspur, Chanda, Sambulpur, *etc., and 
these, in an abbreviated form, are given in the (jazetteer of the Central Pro- 
vinces. Since, however, the Settlement Reports are not very accessible. 
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the folfowing statements regarding Bilaspur and Chanda may be here 
tepublished : — 

BilasfUH. — ''O ne interesting itemot forest resource remains to be referred to — 
the tasscah cocoons, which supply the useful silk »oest«-emed by the community. The 
Bhumias and other hill-men collect the‘>e during the monsoon and are marvellously 
active and shrewd in finding them in the jungles. 'I hey are found chiefly on the 
snj tr«e (TermtnalU tomentosa). In the month of August, the primitive huts of 
these wild races are invaded by rearers of tbe taasah worm, from the more open 
portitins of the district, rhese men come to purchase*, and a party usually consists of 
seven or eight peisons. A sufticient stock having been obtained tbe>e liearcrs return to 
their selected locality, which is a tract of stunted saj trees covering S or jo acres 
^ear a village skirting the forest. Here in September they tie the cocoons to a series of 
strings, each ctring stretching from a branch of one tree to a different branch in 
another, the oo?oons thus suspended looking from a distance like a great row of 
eggs. By degrees the moths cut through the cocoons, during which proces^i they are 
closely watched, and after they have paired, the females are placed in earthen vc.ssels 
(g/inmiA) in which they lay their eggs and die. The males ny away. The eggs arc ' 
Kei>t in tbe huts of the people generally in cloth and incubated by heat. Tht*y arc little 
round dots alx ut the size of mustanl seed. In eight or ten days the worm is formed, 
and as each female moth placed in the vessel deposits about a hundred egg*, a great 
outturn is obtained. The worms thus meubated ar*' taken out and placed on Anj 
tun s, on the leaves of which they Iced. They arc small tiny insects at first, but they 
grow in size till they attain tlie thickness of a man’s finger and arc perhaps two and 
a hall inches long. At this ^tag’c they are very prettily marked, but in three nxmth.s 
tliey have attained their full size and then commence their cocoons which are 
finished in two days. U is quite an interesting spectacle to see these insects busily 
employed, thr<;wing one thread round their Ixxlies and then another until they are 
completely encfiscd in their silken home. A perkxl of some ftuit months elapses, ??{>., 
from Scptemlier to I >cceml>cr, from the time the moth breaks out of the old cocoon 
to the formation by the freshly generated worm of the new one, through the pro- 
cesses of incubation, devi*lopn>ent, etc. The new cocoons are sold to tbe silk-w'eaveTS 
tvho ste* p them in hot water, mixed with tamarind pods or in order to com- 

municate to the threiid additkmjil strength and elasticity, when tbe thread is carefully 
wound i ff and manufactured into the light textured iassah silk. One piece requires 
on an average some 8 <k> r'oemms, and as the witter estimates the probable amount of 
silk weaved at io,tfio [>ieres, the annual supply, to admit of this, must Iwr something 
like S,(>o(.i,atK) CiKoons, the outturn probably of some Ho,oi.K» moths. It is strange 
that the * who rear thr* worms, instead of de^xmding annually on the 

Bhurnia supply fi«>m the wilds, do not themselves maintain a permanent stock to 
breed from. They urge that expeuence has not pmved that piocess profitable ; but 
the^ writer fancies the tact is, it would entail t<xi much .system to satisfy their tastes. 
As it is, while employed on i eat ing, they lemain away from their homes, confine their 
diet to rice and salt, and depend on the prayers of the Bbumia * Pyj^iJS * for 
i«»iirrt':ss. 7 he absence of this last element has, in every instance, it is alleged, Lieco 
followed by tailure ” (.SV///. AVy>/., />/». 7 ^’ 7 S). 

Chanda, — ** T/t\ar ciHXxms arc numerous in the forest, and are gathered from tbe 
middle ot June to the middle of hebiuary, 1 her are found chit fiy on the ch tiee .Tind 
arc egg-shaped, their length varying from 1 4 to 3 inehes, and the diameter of their 
gre^^est circumference from i| to ii mthes, while each yields at out ?| mushas oi silk 
thread. 'I'he worm is ali«.r e xtensivcly bred in captivity »n most of the peigunnahs 
north-east of Chanda, the culture being exclusively carried on by men of the Dheemur 
caste. Uponthr moths emerging f nun the cocoons they are paired, male and female, 
the sex being known by the colouring of thclH>rty and wings ; and each pair is placed in 
a box formed of chor leaves alwiut a nand-breadth square, but no provision is made for 
feeding them. In about ten days tbe female lays tier eggs v.*itying in number from 
150 to 200, and shortly afterwards dies a.s docs her male companion. In another ten 
days the eggs are Viatclied w'ith the exception of about 35 per cent., which generally fail. 
A space covered with cw trees, cut down to a few feet from the ground and throwing out 
bushy branches, is now selectt‘d in the vicinity of the silkworm-gu>wer ’s village, aiy'l on 
these the youiyriworms are filaced, and the bushes a re, whenever piacticable, protected 
by fine nets and watched day and night ; the grea,t enemies of the worm being birds, 
heavy rain, and unusual cold. In abmit t*ro months (he worms begin to form cocoons, 
whicn are completed in from eight to ten days, of a colour usually dirty white, 
^imctifiie.s, though rarely . a dull yellow’. Three sets are ]>Joduccd during the year, 
in each of which the quality of the silk remains constant, but the quantity varies, 
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increasing with the tnreased liie of the worm before it passes into the chrysalis sta^. 
The average crop of a grower may be taken at 5,000 cocoons, and of these he retains 
50 or 100 lor future operations and sells the remainder, the present price being 250 
for the rupee. They are bought by the koshhatees and are thus maniputati^ : a 
handful of the ashes of the Aghara plant or of castor-oil seed, is tied in a rag and placed 
in an earthen vessel. Al.K>ve the ashes are arranged 200 or 30i) cocixms, and the vessel 
is filled with water, in the proportion of a quarter pailee of water to irm cijcoons. A 
fire is then lit round the vessel, and the mass very slowly boiled, until all the water 
has evaporated, upon which the cocoons are taken out and arranged singly on a 
bamboo mat, where they are sprinkled %vith cold water. They arc then placed on 
cowdung ashes and kept there periectly dry, when they are ready for reeling off. 
The quantity of silk thread thus produced annually is very consideralde, and the yield 
may be indefinitely increased ’* {Settt, Repr,, no-nt). 

The Proceedings of the Government of India do not oossess any very 
important additional information regarding the silk of these Prov- 

inces than has already been conveyed. In 1873 Mr. J. F. Muir, Personal 
Assistant to the Chief Commissioner, expressed the hope that the improvt^d 
Italian method of reeling the cocoons (referred to by Mr. Iflassa m a com- 
munication to the Government of India), would soon be made public, since, 
if it could be cheaply performed by the ordinary ri^elers, a great improve- 
ment in the trade might be anticipatetl by the produciion of .1 superior fibre 
to that turned out by the caide system presently known to the pet>ple. In a 
previous communication (see Geoghegan, Section VII , p 1 29), an attempt 
was made at estimating the annual production of iasar coctvons by the 
amount of the known manufactures at the chief centres. In a ledler dated 
May 28th, 1873, Mr. Lindsay Neill regrtnted the inability of the Chief 
Commissioner to furnish more definite particulars of the annual production. 
In 1876 the Government of India required a few mnunds of tosaf' cocoons 
to be collected in the Central Provinces, and in ordering these opportunity 
was taken to call once more for any available information on the annual 
production. The following may be given as the substance (d the replies : 

Outturn of cocoons in the Khalsa is estimated at 375 

maunds and the price at K32 per maund. 

— Cost, inclusive of ihe transport charges to the It.irsi Junction, 
R35 per maund. 

The estimated average outturn is 80 maunds per year: this 
outturn could be increased up to 150 maunds if the cultivation of tasar 
in the reserved forests were permitted. I Vice per maund R40 

'rhe increased attention paid to lac has causeil tnsnr culti- 
vation to recede. Price per maund R4.0. The industry in lliis district is 
not likely to expand even if the demand for cocoons were brisk. 

Sambalpur . — Annual outturn of cocoons is not known, bu: the Deputv 
Commissioner thinks he could collect maunds of cocoons. Price kOo 

per maund of unpicrced cocoons of the small variety, and R4«> of the large 
variety at Sambalpur. 

In a further communication, in reply to a letter from the Government 
of India in which information was desired on the subject of the lowe.st price 
at which the cocoons could be landed at the railway stations, the Chief 
Commissioner reported that this could not be done at R30 a maund, the 
lowest estimate having been R37. At the same time it is explained that 
in transit the cocoons often sustain a serious loss in weight from drying. 
A consignment, for example, reached Chanda about the middle of March, 
and up to 6th May, the dryage had been equal to half ^heir weight, or 
from 7 maunds and 19 seers to 3 maunds and 35 seers for the total number 
of the cocoons of 70,850. The loss in number of cocoons from Mul on 
transit to Chanda w^as only 170 (a loss admissible from defective package), 
so that it is believed the great loss in weight mentioned was e tirely owing 
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to dry age and not to theft or falsification of the purchase. Accepting that 
explanation as correct, the inference to be drawn is of no small importance. 
A maund of cocoons in March (presumably shortly after collection) was 
equal to* 944.^ cocoons, whereas a maund from tne same consignment 
weighed in May eqiuillt^d 19,543 cocoons. In connection with Bengal the 
opinion has been quoted that a maund of ia&ar cocoons w'as equal to 
4,cK>o. That there must be some mistake in these figures is perhaps the 
moiJt. convenient explanation, but there is just the possibility ot the wetgh- 
ments at Mul and Chanda being approximately correct, and that the loss 
• in weight is cither due tocriminaldamping, so as to increase the weight or 
no the natural drying of the cocoon, consequent on the death of the chrysalis. 
That 4,000 faiijy dry ordinary-sized iasar cocoons would, however, weigh 
B'zlh or one maund seems highly improbable from the fact determined at 
Chanda by the weighment made on the 6 th May in the presence of the 
Dcfputy Commissioner. But, on the other hand, Mr. Coldstream’s csli* 
mate (/>. of 106 cocoons to the seer wtnild be 4,^50 to the maund. j 
Whatever be the cause of the dryage it is clear that a maund of fresh 
coctMins weighed at the place of collection w'ould not by any means w^eigh 
a maund at its destination, so that a more trustworthy method of dealing 
in such a commcHiity would be a valuation by number not weight. 

III.- NORTH-WEST PROVINCES & OUDH. 

In its reply to the Rew^lution of the Government of l?>dia (alluded to j 
above), the Go\ernment of the North-West Frovnnees and Oudh replied, j 
in November 1S77, that the worm occurs to such a small extent in these j 
Provinces that it would he nee<llcss to make .any proposals or suggestions ! 
regarding the development of the trade. Enquiries w^ere made from the 
Commissioners of Meerut, Bareilly, Allahabad, Benares, Jhansi, and Ku- 
maon, being the divisions in which there are large areas under forest, and 
also from the officers of the Forest Department. It appears from their 
reports that tasiir silk is cither not found, or is not known, in any district 
except Mirzapur, Lnlilptir, and Garhw.nl, the quamitv found in the last 
tw'o being very insignificant. The only place in the North-West Provinces, 
the repr>rt continues, where an>' appreciable amount of t^isar cocoons is , 
gathered, is the wild tracts lying to the south of the Mirzapur district, j 
which belong m -re properly to the region of Central India than of the f 
North-West Provinces. Cocoons are there collected by Kols, Chamars, | 
and other jungly castes in the month of October, and art* sold at the local . 
bazdrs to pidvias and other traders, w ho take them for sale to the Patna j 
and Gya districts, and also to Ahraura Bazar in Mirzapur. From the i 
last place the greater pari of the cocoons are exported to Bengal and the I 
Central Provinces, and a small part reeled there. The silk tliiis reeled is ; 
sent m its raw state to Benares, Patna, and other districts. No weav^ing ; 
of cloth w^orth the name is carried on, there being only one family in 
Ahraura engaged in the manufacture. The selling price of cocoons in ! 
Mirzapur is from R5 to K5.S per i,oiX), but the trade is by no means ex- j 
tensive. Speaking of the lower Him.ilayan tracts, Oapt. Hutton wrote ; j 
In the Debra Dun and extending up the hill-side to about 4 * 5^0 feet, or 
perhaps more, we have two species of tusseh^ one of w*hich is also found in 
Central India; what the other is I am not yet prepared to say. Here, 
however, w'e have no artificial crossing, so that our species may be regarejed 
as types.*’ « 

The mo.st interesting informalioq^as yet published regarding these 
Provinces will be found in Qeoghegairs Stl/I: in India, Thus at page 103 j 
he writes ; — j 

“ The tussir appears at one time to have been largely manufactured in the \ 
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south-east corner of the tract now embracer! in the North-Western Prcvinccs. In 
an abstract of the results of the survey and settlement of AxhUf^arh in (now 

Sir R.) Montgonnery estimates the quantity of tusser annually manufactured in 
that district at 318, 772 pieces (of a size not stated), and large quantities, l>oth of cloth 
of pure tusser and ot a cloth called soosee (‘being a cotton dosotee cloth with a 
stripe of coloured silk through it*), used to be made at Ahrourah in the Mirjtapore 
district. English piece gor^ds* however, seem to have nearly driven these fabrics out 
of the market, though the price has fallen 50 per cent. The worm is still bred in the 
jungle tracts of Mirzapore, and the yield of the season ^ 870-71 is said to have Ixjcn 
1,500,000 cocoons. The sdk is valued at k4 per seer, but the price has fallen, (or it 
used to be as much as K7 a seer. Both cocoons and raw silk are exported ; silk to 
Azimgurh and Benares, and both cocoons and silk to the (,‘entral Provinces. I hc 
Sanitary Commissioner of the North-Western Provinces, in the report of his .’ast 
tour, mentions a town in Azimgurh as the seat of a mixed cotton and tusser manufac* 
ture, the fabrics being exported and getting even as far as BombjCy.’* 

It would thus seem that tasar silk was formerly of far greater import- 
ance in these Provinces, than it is at the present day. Dr, Bonavia, n a 
report on sericulture in Oudh, published 1S63, says of ihe 0 asar worm that 
it was reported to feed on the her tree (Zizyphus Jujuba) and the sJl 
(Shorea robusta). He adds, “ hardly any experiments have been made 
w'ith it. In former times the cocoons used to be cut spirally into a thin 
strip, and used for tying the barrels of matchlocks to tVieir stocks.'* 

IV.— THE PANJAB. 

Mr. Baden Powell, in his Panjdb Products (a work which was issued 
originally as the Catalogue of the Lahore Exhibition of 1864), remarks that 
the samples of silk and cocoons shown were all the pr(»duce of the miil- 
berry.feeding insect. Though subsequent writers have alluded to tasar 
(or a special form of that insect formerly recognised by cert, tin ento- 
mologists as Antheraea sivalika) as plentiful throughout the lower Hima- 
laya and other mountainous tracts of the Panjdb, it would appear that the 
Natives, if they were aware of the existence of the insect, attached to it no 
economic value. To Mr. W. Coldstream (while Deputy Commissioner 
of Hoshiarpur) is due the merit of having prominently drawn attention to 
the fact that the insect was not only plentiful, but might be even more 
successfully semi-domesticated than had been found to be the case in the 
experiments conducted at Poona. 

The Financhil Commissioner of the PanjiU) recently published (March 
1884) a revision of Mr. Coldstream’s views and results, which that gentle- 
man had drawn up for a monograph on Panjdb silks. The paper in 
question deals so fully and completely with the subject that it is felt an 
abridgment of it miglit mar its utility and therefore, at the risk of re- 
peating statements regarding the tasar insect which appear in other sec- 
tions of this article, l^r. Coldstream's essay on the subject may be here 
given in extenso : — 

•‘Geographical Dtstkibution i.*f Panjab.— Th« Tasar moth is common tn 
the sub-montane districts of the Panjab. As far as my observations extend, it 
is cofnmonest in the lowest or outermost range of the flimddayan chain, vi»., in 
the Siwaliks. But it is found pretty abundantly in the lowest and most southern 
valleys of the main range, and it also extends to the plains. 

*• It may probabU b<’. found in the hills at as great an elevation as 3,000 or 4,000 
feet. How far it extends into the Punjab plains, I do not know. 

Species and name. — ‘^The species of tasar found in those regions, is, 1 
believe, that which is now appropriately recognist:d at the British Museum as Anthe- 
faea siraltka : under Captain Hutton’ s classification it used to Ik* Antheraea 
paphia. 1 do not think the natives have any name for it, except tW? general one of 
hhambifi^ a word applied promiscuously, I believe, to moths and butterflies of some 
size.* The cocoon they call kaiinta^ and kaintr in the Simla hills. 

* It is also called Joadri, 1 find, in the Simla hills. 


S. 1987 


Products of India. 




in the Panjab. 


(G. Wait) i 


Colour not a specific DIPPERENCK.— 'Mshaf! not here attempt a descrip- 
tion of the insect in its various stages, but merely note that the female imago or 
moth is most commonly of a bright yellow colour, while the male, which is much 
smaller, is of a much duller tint inclining to brick fed. But a pinkish shade, and 
an ashen grey tint, are not at all uncommon among the females. Nor do I think ; 
that this variation in colour, consitVrable though it is, is accompanied by any differ- j 
ence which should be regarded a> specific. { 

METAMORPHOSiES.— “ This species is bivoltine, that is, it goes through the cycle i 
of its various transformations twice in the year, and 1 believe, no oftener, Ihe moth 
bursts from its coewm tn the beginning of the rains, in June or very early in July, i 
and the eggs then laid produce a worm which forms a coccKin, which bursts in August i 
Of# September, In October the second generation is laid to sleep in its cocoons for the | 
longw'inter and /spring months, and does not wake till next season’s rains begin. j 

IHE INSECT* NOT KNOWN AS SItK-PRODUCER — ‘'Th» ignorance which | 
prevails in the country-side on the subject of the insect is astonishing. The villa- 
ger knows tho ‘ kaunta ’ or ‘ tutii ' (cocoon), which h#» will descr ibe as a kind of leath- ; 
ern covei ing {chamra) of an insect {kira), useful in days gone by for cutting into thin j 
strips and bindirfg the Viarrcl to the stock of the matchlock. But that a brautiful ^ 
moth emerges from this, not one in a thousand knows. 1 he reason of this curious 
Ignorance, 1 ticlicve, is simply that the moth invariably emerges in the evening or 
later on in the night, either when it is dark, or is beginning to darken, and the pro- 
cess or its emergence is unlikely, in the natural state, ever to be witnessed. 

History oi BSttuiRY regardino Tasar in the Panjab.—** T he exis- 
tence of the tasar c(K(Hm in the Province, and its possible economic importance was 
well known tw«nty-six years a^o. I find m the office of the Simla District, a letter ad- 
dressed to the Deputy Commissioner by Sir Dortald McLeod, then Financial 
Commissioner for the Pan jab, of 27th January 1S5S, in which he inft>rms that officer 
that ‘ a method having been lately discovered by which the fibre of the tusar or 
wild silkworm may l>e cktached from the cocrum and adopted for the loom without 
unwinding it, which last priKOS* is so difficult as to be almost impracticable, certain 
parties in Calcutta have taken up the matter, and are anxious to obtain th<* cocoons 
of the abovA worm in any quantities that may be obtainable/ Mr. Cope, 
then established as a merchant at Harriki, was, it was said, prepared to pur- 
chase /<j A <2 r cocoons. The price he offered was k4-S-o per iriaund, at Kalka; the 
records do not show whether any cocoons were then collected. But Sir Donald 
then Mr. McLeod, evidently continued to interest himself in the matter, for 1 
find that, in the preface to a small volume entitled Misrellam^ms Papers on silk, 
printed at the Lah ore Chraniclf Press in he rcrommende<i the plan of rearing 

the worm on trees in the open air, the only plan which even at this day appears to 
promise any hope of success, 

'* For seventeen years nothing more was heard of tasar in the PanjAb. Fn 1R75 
or 1876 some enquiries were matlc alx>ut it, and, I believe, so complete was the 
ignorance on the subjxrt, that it was reported to the Government of India that 
tasar did not exist in this province. Soon after, how’cvcr, this was shown, 1 believe, 
by the late Mr, F. Halsey, to be a mistake. 

Origin of Experiments by Writer. — **It was that gentleman who in 
1876 first showed me Si tasar c(kwt\, and suggested the plan of open air cultiva- ; 
tion. He had tried it himself, I think, only to a ver y limited extent. He was busy with i 
mulberry sib- at his filature nn.ir Pathankot. but he did no” hope much fn»m iasar^ \ 
and recommended me to leave it to his relative Major Coussrnaker at Bombay, j 
1 had, however, collei:ted some cocoons, and I determined to try what could be j 
done; and in that year (1876), and down to 1S81, with the exception of a season | 
(1879), when I was on furlough, 1 carried on experiments either at Hoshiarpur or j 
Lahore. { 

Collection of Cocoons. — “Cocoons I collected in considerable quantities 
through xaildars and lambarddrs, who got villagers to collect them from the />eri 
tree.s, and sent them to me. I h.Tid in one season 5,^0 cocoons collected, of 
which 1,000 had the chrysalis alive in them. On one occasion, of which I tuck* a 
note, two men starched lor two days and got t»b cocoons. This will show that in 
the HoshiArpur district th« insect is plentiUU. The cocoons are most easily collect- 
ed in the cold weather, when the trees are leafless or comparatively so. In the sum- 
mer and r^iins* the ctx'oons arc very difficult to distinguish among the mass of foliage. 

Keeping of Coc oons*-— ** ihe cocoons, when kept for breeding purposes, 
can be kept in large cages of bamboo wicker work, say 3' x 2' x 2', or (which I found 
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the wasps, however, are extremely difticuU to circumvent. My experience in the matter 
of rearing the worms has been much the same as that of Mr. Stewart of North 
Arcot, but his report does not mention the hornet. I found that a ntimber of young 
worms died from excessive heat, a number also died from being sfiikod with thorns 
of the tree. Their being s<j impaled looked like a species of suicide. Very young 
worms sometimes begin to die in quantities in September from heat. A thatch was 
put up for them. 

Watcher employed. — *‘A boy onRs or K 4 tper mensem I found could watch 
a good many trees, and was useful in conveying he worms on little bits of branch* 
e$ from a stripped tree to a fresh one. 

** During one season’s experiments, I had a number of young beri trees actually 
covered and enclosejl over with a huge netting supported on poles. I do not now 
consider this to be at all necessary. The watch boy is sufficient protection. 

I'OTAL OUTTURN. — “ As regards the outturn of cocoons thus reared, compared 
with the original stock, I have not been at alt successful. I h.'./e even finishca with 
fewer cocoons than I started with ; indeed I have hardly in a single instance, if ever, in- 
creased the original stock at all. But some expt^rience hastiecn gained as to thf^ lines 
on which future experiments should proceed, when conducted by tho^e who can devote 
more leisure to the task. 

Difficulties of Rkelino.— After the cocoons are collected or gathered, the 
reeling process must engage attention. A great deal has Ix en said abriut the difficulties 
of reeling off the tasar cocoow, and this i-s especially alluded to in the circular of th© 
SecretatT to the Ijovernment of India, Department of Agriculture and Commerce, 
No. ^^6 F. S., dated 25th May 18S3. I did not find much dilliculty in having it done, 
and I think it was well done too. I got for the work one of the silk.re.irers from the 
neighbouring district of Gurdaspur. lb- had, I thifjk, seen tasar iu^oons before; at 
least he knew howto manage them. He reel ‘d off a clean lustrous thread of four 
strands, keeping four cocoons bobbing in a dish of fioiling or very hot water in front 
of him, I do not believe he used sajii or anything else to dissolve the natural cement, 
the hot water seemed to act as a sufficient .solvent. 

Difficulties overcome.— ''Theratcat which he worked 
was about 50 cocoons per diem, yielding 2\ tolas of silk 'I his would he a seer 
(valued, I think, at Rio) in 32 davs. This is not a very remunerative rate, five annas per 
diem : but no doubt men accustomed to the work would work faster, and even four 
annas a day would be good wages for women and children. 

Nothing has been allowed in this for firewood, which in the hill villages would 
cost very little. 

Tasar FL0S.S or wool. — ‘‘This man also turned out beautiful tasar wool and 
the cocoons being tcawd out instead of l>eing reeled out. This carded or 
teased tasar was clean and soft and elastic like cotton W(H)1. 

Weight of cocoons.— ‘<As regards the weight of coc ons, I found that loG 
full cocoons weighed i st^er, 245 cmi»ty cocoons 1 seer.* 

Outturn of silk. — ** As regards produce, I found that twenty-one cocoons gave 
one Lv/a of wound silk ; 800 cocoons would give one pound of iilk. But by another 
calculation I made, 700 would make up one pound. In Chota Nagpur 436 go to 
the pound. The cocoons there are, 1 l>elicve, larger. 

Report made of TIIE.se experiments. — “A report on my experiments in 
rearing tasar was submitted to the Commissioner of the Jullundur Division, with 
my No. 447 of 26th August 1876. 

“This report, and further notes on the subject, was published in Vol. Vl., Part 4, 
of the Journal r»f the Ai*riciiltural and Morticuitural Society of India. 

Specimens exhibited at Lahore and Calcutta Exhibitions. — 
**Specirnens of cocoons, moths, drawings of the worm, silk reeliul, silk carded, and silk 
spun, with cloth woven from l asar of Hoshiarpur district were all exhibited by me in 
a case at the l.ahore Exhibition, 1881, and many of these &|>ecitnens were also taken 
to the Calcutta F)xhibition now open. 

Experiment at Lahore in 1880.—“ Mr. Spooner, of the Agri. -Horticul- 
tural Gardens at Lahore, conducted an experiment one year at Lahore under rny direc- 
tions. He understands the system. The experiment was not a particularly successful 
one, but several small beri trees in the Agri.-iiorticultural (Ardens were covered 
with cocoons. 

Prospects of a Tasar industry in the Punjab. — “As regards the 
general prospects of the industry, I am inclined to agree with those who think tasar 
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would nolf flourish alongside of mulberry silk ; but mulberry silk is not indigenous, end 
di^ase and other di^culties attend its cultivation, and the collection of fresh leaves j 
daily is expensive. Although we do not know fully the difficulties which may 
eventually attend the domestic cultivation of tasar on the lines proposed, t>., 
ing it on t^ecs in the open, we do know that the %vorm is indigenous, that it is possible 
to rear it in this way to at least some extent, that this method of rearing costs ab- 
solutely nothing, except the labour of a boy watcher, and that the value of tasar seems 
to be rising in the European market. 

Watering for nurseries not REauiRKD in Punjab.— ** I observe that 
the OAlector of North Arcot, ii^his N%», 2798, dated 4th Srpternlnsr 1883, proposes to I 
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•(Arrj), Major Coussmaker also propo.sed to plant hetlges of Lagerstroemia i 
ftidica. In the Punjab, at least in the submontane di tricts, no watering of the beri is ! 
necessary. If if ^pltng is planted in the rains in fair soil, it will estabiish itself and be i 
a Vigorous young tree in three years. Here we have evidently an advantage over 
Madras. | 

Profits REAL1.8ABLK in Bengal.— •‘♦.a writer in the A^rirulturht oi | 
15th January 1884, who evidently has much experience of ta^r in liengal, writes that i 
the industry is a most profitable one, but is strangled by royalty charged (by the 1 
Government forest officers apparently!, as well as by zammdar* on tasar rearing. j 
Whfthkr Tasar can be proutably reared in Punjab remains to 
BE rRoVKD.— ‘“Of course* it entirely rt^mams to I e proved whether the silk can Ire pro- 
duced, or the coeexms reared so as t»» l*e commercially profitable. But I do not think : 
the establishment of ta\nr scricultur«|^ as an industry for the Submontane districts of 
North India, is to he despaired of. Considering the very inexpensive process of rear- ! 
ing the cocoons, that it could be done by wxrmen and chddren, that the worm is indi- 
giriious to the province, and that the attention of Kuropean manutacturers api»cars to ! 
nave In-rm directed to the commodity, it seems certainly possible that an industry may ; 
l>e developed. 1 think experiments should be encouraged. Natives should, if poss-t- i 
ble, Ivi inclucr'd to take an interest in it, but this wfill not pnrbably till European | 
skill has shown the way to a prrdi:. I he conditions of successful rearing h.ivc been 1 
approximately, but not luily, gauged. As above stated, my experiments as regards ; 
outturn in proportion to original stock were not at ail successful. Still a large number i 
of coc<K>na were reared, and ther<* is no apparent reason why, when nature has been ! 
further interrogated, the secret of pieserving most of the worms should not be dis- ; 
covered and sm cess achieved. ! 

Major Ooussmaker’s conclusions not APpLiCAnuE to Punjab.— In my i 
No. 1391 of 28th August Ui-st, to the address of the Junior Secretary to the F'ui.ncial ' 
Commissioner of the Punjab, I gave reasons why I thought Major Coussmaker's ; 
advice, giv'cn in his final report on tasar expr'riments in the Hon>bay Presidency, to 
discontinue the attempts to extend this kind of sericulture should not lx? held appll- ; 
cable to Upper India. Major Ooussmaker (see Circular No. 3^ T. S. of the Sec- | 
retary to Government of India, Keveniie and Agricultural Department, dated 25th , 
May 1883) gave as one reason for deprecating the continuance of the experiment ' 
tliat the roctx>ns of Bombay were.* snial|<*r and contained less silk than those of other ' 

parts of India., and he ha<l Ix^en unsuccessful in improving them by importing the { 

larger varieties from other parts. 1 his would obviously be no reason for discontinuing j 
the exfieriment in the Punjab. } 

“Another reason giv#*n by Major Coussmaker was that the expense of collect- | 
ing the cocoons or rearing them in a state of sem»-domesticalion was great. This ! i 

have not tound to be the ca-se in the Punjab. A first hatch of seed ciicoons would | 

cost a little no doubt, but the cost of rearing the insect in a state of semi -domestication, j 
on the plan I pursut*d at Mo.shiarpur, is rertainlv very small indet'd. i 

Conclusion,— “On the whole, though ! cann<»t sav I have absolutely ascertained | 
the conditions of success, I have seen so much in the course ot my experiments as to I 
make: me believe it possible that a kind of i^ottagc imhistry of rearing tasar requiring | 
alwiolutely no capital, and capable of being conducted by women and children, may 
someday arise, if pains are taken, by experiment, and the offer of rewards, to ascec- 
tain these conditions, and to introduce the industry to the notice of the natives. * 

“ The wild fl^bes of Central India rear the cocoons; why should not the cottagers 
in the Punjdb hills ^ 

V.— BOMBAY & SIND. 

Ooldnel Sykes was, perhaps, the first officer who specially described 
the tasar silk and cocoons of Bombay, He says il is known as koltsvra i 
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the insect to prematurely effect its escape. This fact would, therefore, 
favour the notion that if success is to be attained, brecjcling must necessarily 
form part of the scheme, so as to secure the escape at the season best 
suited. While in native opinion fresh stock, brought from the jungles, is a 
periodic necessity, still with the hill tribes of Chuiia Nagpur and the Cen- 
tral Provinces, breeding forms an integral part of the procedure. 

The reader has doubtless formed the opinion that so far Major Oouss- 
maker’s experiments have by no means demonstrated that b^««ding 
in connection \^ ilh a plantation of, say, 30t> acres of Lagerstroemia or 
other suitable bushes, might not be made profitable. While that is so. 
Major Coussmaker’s more recent experiments, which will now be dealt 
with, proved that in Poona at least that also was a mi stajicm opinion. The 
insect he found wvis fairly plentiful from Tanna along the districts border- 
ing on the sea to Akola, a distance of .'^oo miles. Poona was thus 
at least within one of the wild areas of the insect, and had a fair 
chance to prove climatically a hopeful region for successful experiment. 
In the Poona Gaeetieer a detailed account is given of Major Oouss- 
maker’s endeavours, and a sketch is furnished of thetht Tough way he went 
about the business together with his ultimate results and final conclusions. 
We are there told that ** Descriptive circulars were sent in English, Mara- 
thi, Gujardti, and Kanarese, offering to buy seed cocoons at is. (8 as.) 
and burst cocoons at 6^. (4 as.) the hundred. Fortnighfly reports were 
called for on facts w'hich came to the notice of the Nattve officials wlio were 
.specially entrusted with the enquiry. By these means a general interest in 
the collection of tasar cocoons was aroused, and at a cost of £16-85. 
(R164) Major Coussmaker received 62,216 cocoons by rail, post, cart, 
and head-load. Most of these c<x:oons came from the Konkan forests. 
Their collection from the trees and moving them, shutting them up in 
baskets and bags, and generally distributing them had the effect of 
repeatedly bringing out the moths during the months of P'el>ruary and 
March. Upwards of itK> moths were out every night, and whenever 
a fresh batch of seed-coco«>ns arrived, whatever the temperature or 
the time of the year, moths came out in large quantities. Fhe details 
of the eight months ending September 1876 show that on an average 5-0 
females paired and 21,329 worms were hatched every month. The total 
results of these eight months’ breeding were 4,097 females, 4/231 males, 
2,045 paired, and 170.634 worms hatched. Of that large number of u orfns 
only 2,623 grew up and spun cocoons. On a range of hills a few mile.s 
out of Poona, Major Coussmaker found a grassy tract with many bushes 
and Sc'iplings of Termioalia, Lagerstroemia, and Carissa. Here he turned 
out some thousand w’orm.s, and set men to w'fitch them during the day. 
For some five months they did well. Then a very hot fortnight set in, the 
saplings and small bushes lost their leaves, and almost all the W’orms 
died. Major Coussmaker thought the failure was entirely due to the 
unprecedented drought. In that view he was doubtless correct. But the 
worm, judging from the millions of ct>coons annually collected from the 
wild state, must not always be subject to such calamities, 'fhe out -door 
experiment alluded to should probably be viewed in the light of demon- 
strating two facts— 61) that the climatic peculiarities of certain parts of I ndia, 
such as Poona, may be unsuiled for the semi-dome.stication of the worm ; 
''and (b) that the system of rearing would have in be so repiilatcd that the 
worms were hatched at the season of the year that gave them, for the 
locality of experiment, the best chance of the required climatic condition.s. 
All past experience would seem to show that they suffer far ^more from 
drought than from excessive humidity. 

It must not, however, be thought that Major Coussmaker failed to 

S. 2017 



Products of India. 


in Bombay & Sind. (G, Wait) 


realise Hie necessity of ascertaining whether better results could be obtained 
by the for»r>ation of a regular pi ant «ition of the food necessary* for the 
worms. The following review of his experiments with that object in view 
may be ^I'Xtracted from the Poona Gaeetteer : — 

** In 1879, Major Coussmaker resumed his experiments. He set aside fifty 
cocoons of the year 1878 crop for breedinpr. He also #fOt from others a grood stipply 
of moths, many of which he allowed to escape, as he had not fcKxi for many cater- 
pillAcs. He kept some io,ock; hopinj;r to find food for them in Poona. But he 
failed to fjet more than 500 good cocoons from them, of whirh he had kept only a 
hundred. As before, the great difiiculty was to secure an unfailing supply of suitable 
ft>od. To improve his supply, with the first promise of rain in June, Major 
Coussmake^ set aside about one-sixth of an acre in his garden with a southerly 
aspect. This f^cIcHedof tices and bushes and laid it out in ridges 4 feet wide 
with side gutters. On these ridges he planted .340 feet of dhdyti, Lagftrstriw mia 
indica ; 27'^ f«et of her, Zizyphus Jujuba ; 9 <> "f karvand, Carissa Carandas ; 
107 feet of ain. Terminal ia tomentosa ; of arjitn or sddnda, Ternii* 

nalta Arjuna; and 46 feet of nandruk. Ficus Benjamina. He found dhdyti the 
mo^t suitable plant. With lil^e^al water it constantly threw out shoots covered with 
leaves which the worms ate greedily. The plant could Iw' easily grown from the root. 
The hor was liked by the worms, but the leaves were small and thinly scattered and 
were soon eaten. I’be karvand. was leafie? , but a slow grower. The nin and arjun 
had larger leaves, but were slow growers. The ndndtuk was a failure; it did not 
tlirive and was not eaten. A dkdyfi plantation with bur and karvand hedges would 
yield plenty of food after the beginning of its frfiird rains. Major Coussmaker 
kept all his seed c'ocoons hung on a wall out of r^ach of rats. .So long as they were 
left undistuibcil the moths came out only during the regular season. TLarge numbers 
died when cold October east wind set in. ^ But the chief causes of death were pre- 
ventible — shortness of food and attacks of insects, birds, mice, and other enemies. 

*Mn iSSo-8 1, Major Ooussmaker’s crop of coctmns failed. He thought this 
failure was the fault of the cHffcs. These were tarred screen* of split bamboo. They 
kept out rats, mice, birds, squirrels, and lixards, but they were too dark; the plants | 
did nt>t thrive, and the worms were always trying to escape. He made the cage« 1 
longer and put netting at the top, and everything throve till some wasps and other j 
insects punctured and killed most of tlte silkw(.rms. He had about 30,000 dean per- I 
rotated cocoons weighing about bo pounds. He thought it best to go on collecting j 
until he gt»t about a hundred weight. In 1881, though the results were better,! 
Major Coussmaker did not succeed in g.^theiing a full season’s crop of cocoons i 
of his own rearing. His f»k)d-supply was peHect, and the cages kept out all the larger * 
enemies of the worm; still there was much sickness .and many death-^. Only i,<xy> ' 
cocoons wore gathered. His fii'st batch of worms h.itched on tfic 2nd of May and the j 
fit St cocivon was spun on the bth of June , The last batch of worms h.alched in the ‘ 
middle of November , but they gradually dwindled and came to nothing ; the last wwm 
died on the Slh of Oece ruber. The vvh«de season’s collection amounted to 60,000 
cocoons, double of the C‘tlIection. It was chiefly rereived from the Forest ; 
partment who sent 58.000 cocixins. Major Coussmaker had all these cocoons 
cleaned of extraneous matter. The outturn tor the two years, 2oolh of clean 
cN-cottHs, was srmt to Mr, Thomas Wardle of Ijeek in England. This was sold to ; 
Messrs. Clayton Mai sdens fit Co. of Halibax at i.-s. 3/^, the pound, ■ 
The spinners reported that the fibre was somewhat coarser than most fasar wasteland * 
the cocobns had been cqjened, but this was not a serious drawlrack to its spinning ; 
qualities. At this time, in Major Coussmaker’s opinion, the prospects of the i 
iasar silk industry were promising, every year showing an improvement. Major j 
Coussmaker laid out a sixth of an acre as a dhdyti or j^ulmendki plantation. 
The land was laid out in ridges 7 feet wide with a gutter of one ftxit between. The j 
dhiiytir were put into a trench of good soil mixed with manure in the middle of each | 
one foot apart^ Where the ground was not filled with the cages, on each side of*the 1 
dhaytis on the ridges vegetables w'ere grown. Care was taken to lay out the ground ; 
in the way best suited for watering, iihe cages were tarred rectangular pieces of 
split bamboo screen work, a cheap light material neither liable to l>e hurt by the • 
weatheienot to be gnawed by rats. In making the cages he tied the screens togctlwr, 
making the sitles 3 feet high and the ends 6 feet wide. The cage could Iw 
put up over the whole length of the hedge and was divided into 12 feet sections, i 
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From side to side, arched over the top of the hedge, pieces of rattan hatf their ends 
fastened to the screens and the middle to a light ridge pole which rested on triangular 
screens. Over these hoops coarse open cotton was sp read. Btf' this arrangement 
nothing touched the shrubs which were uniformly cut to a height of 4 feet, and 
nothing tempted the worms to leave their food. Tnere are three scretrtis under the 
triangles. I'he middle screen was fixed and the two smaller screens were fitted with 
string hinges, allowing boys to go in and clean on l>oth sides of the hedges without in- 
juring the shrubs. When hatching, the worms were put on the plants near the door, 
and they ate away steadily crawling to the next when the first twig w*as stripped. As 
fast as they were eaten the bare twigs were cut off and fresh ones grew. Alter a few 
weeks the hedge was as thickly covered with leaves as when the caterpillars were put 
in, and this process wt?nt on as long as the rearing of the worms was continue!!. 
When the twigs in any section of the screen were stripped, the screen was taken ddwn 
and shifted along the hedge or to some new place. As a rule, little water was requir- 
ed. In July 1882, Govei nment held that the experiments conducted by Major 
Coussmaker proved that tasar silk could be grown with success in the Deccan. 
They proposed to continue the experiments, and hoped they would lead to the consi- 
derable growing of tasar silk. In 1882 Major Coussmaker inert ased his La^er- 
stro^mia plantation to i, 5 o<> feet and his Zusyphus hedge to 3 cm> feet. In February 
1SS3, before retiring from the service. Major CouSSmaker in the final report ex- 
pressed his opinion that tasar silk-grow'ing would not pay. l*arge imports fn^rn, 
China had lowered the price of tasar waste in England, the Bombay r'Oetvons were 
small and yielded little silk, and the gatheringof wild erxroons or the rearing ot worms 
were both costly, (hI. {4 annas) a hundred was the chea|>est rate at which forest 
cocoons couhl be gathered, and this was t'^o high to admit ol profit. I he people 
did not find it pay them to leave their regular work and gather c(»coons. It wa.s only 
by the personal exertions ol the Forest t fficer.s that .so much had been gatbeied. 
Maj( >r Ooussniaker had nearly every year tried to Increase the size of theciM’oons 
by bringing large cocoons from Sambalmp^* Yauntara, Maubhum, and other places, 
but xvitri no success. The moths had paired readily with the small I>t*ccan variety; 
the worms had hatched, but there was no difference in the c<H*oon.s. Major 
Coussmaker Ixdicved that the smallness of the Deccan cocoon was due to the 
climate and perhaps in a less degree to the fcx>d. As far as outturn went, the result 
of rearing the tasar silkworm was satisfactory. Within six weeks Major Oouss- 
maker had been able to gather three cocoons from each fool of hedge. In 1S82, 
the first worm hatched on the Qth of May and the first coerxm was gathered thirty- 
two days later. The worms of this batch nurnVrered 380, and 349 of them spun 
cocoons, beginning on the 7th and ending on the 24th of junc. T hey consumed i lo 
feet of Lagferstroemia., Of i,8(x> ft?et of Lag’crstroeniia, one-half was sufficiently 
grown to yield a steady supply of fcxKl. From these 900 feet between May and OctolKrr 
Major Coussmaker gathered 5,678 coco*ms. Of these only about half, which 
were almost all gathered befoie the end of July, were sound and pcrfertly forimd. 
l^tcr in the season, without any apparent cause, he lost tnanv hundreds of worms in 
all stages, some being the progeny of moths of the preceding year. Still many 
cocoons were spun, some of which were very fine, but the majririty were we ak and 
thin. These facts, his own former experience, and the information received in 
letters and printed reports, showtrd that no reliance could be placed on any but the 
fust crop of the season, the progeny of the moths which rest in their /ikihuis 
during the cold and .hot sea.sons, and which emerge early in the monsoon when the 
first showers of rain fall. Throughout the whole monsoon and rdten at other times, 
when distiirhed, moths continue to appear, but with an unsatisfactory resuh and 
much loss of life. Enough cocoons were spun to ensure a suf»ply of seed-cocoons, 
but not enough to call a crop. Major Coussmaker’s arrangements had suc- 
ceeded in guarding the worms and en.suring a steady supply of bnid. The laliour 
bill was reduced to a minimum ; one woman and one boy could easily lo<,>k alter at 
least an acre of hedge and keep the enclosures in repair. At the same time if the 
south-west rains did not break early and heavily, tne hedges would have to l»c 
y/atered and the expense of enclosing would be very great. So lonjf as tasar con- 
tinued chefip, this system could not pay. Crows, sparrows, sf.uirrels, and rats 
gather near dwellings and must be kept out. Major Goussmaker .succeerled in 
keeping the worms safe from their enemies, but the process was costly. Major 
Coussmaker having wound up his series of experiments, handed bis plantation of 
Lagerstreemia and Zizyphtui bushes, together with the bamboo screens and it on 
nxls which h^. used for his enclosures^ to the Superintendent of the Central Jail at 
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Yaravada. 1 hcT#^ is land attached to the jail, and the head jailor took an interest in ; 
silk experiments.*’ 

In concluding this notice of the tasar silk of Bombay, it may be | 
said MaTjor Ooussmaker’s final report was submitted to the Gowmment 
on the 28th of April 1883, which he deprecated any continuance of j 
the experiment. He Attributed his failure to three causes : — j 

“ (i) A very large supply of wild silk is now exported from China, and j 
the price of ‘ tasar waste* has in consequence fallen very low' in England, j 
“ (2) The tasar cocoons of the Bombay Presidency are smaller, and j 
'contain less silk than thost^ found in other parts of India ; and all efforts I 
fo improve tjiem by importing some of the larger variety from other parts | 
of India have*faii(?d, the climate being the insurmountable obstacle, and I 
the difference of food being perhaps also to account. j 

“ (3) The expense of collecting the cocoons, or of rearing the w'orms in i 
a state of semi-domestication, as I did, is great.” 

VI.— BERAR & BARODA. ’ 

Some useful information was published about 1841, both by Dr. 
Walker and Dr. Smith, regarding the tasar insect as met with in the 
Nixam’s dominions. These papers were, how'ever, originally published 
by the Agri. -Horticultural Society of India, and have been reviewed 
by Geog began, so that it does not seem necessary to deal with them in 
this work. It is almost enough, in fact, to affirm that the insect exists in 
Berar, but the reader, if he so desires, will find further partictilars in the ; 
annual report of the Bombay Museum for 1850-60, in w hich the author of 
that report. Sir George Blrdwood, discusses the tasar silk of the Deccan. 
More recently the subject has been carefully gone into by Captain 
Catania. A detailed account of the explorations conducted by that ofiker. 
was recently publishtx;! in the Dt cain Times, from which it would appear he 
has given tbe subject much careful study and made extensive collections. 

Of the tasar of Baroda a brief notice will be found in the Ga^ettr^er. It 
is said to occur fairly plentifully in the forests. About the end of May 
or the beginning of June the m<»th app<iars and shortly after l.ays its egg< 
on the leaves of the trees on which the worm feeds. It is further stated 
that there are two crops of the coc(K>n during the year. The m<»lhs ; 
appear from the coamws in May, jiinc, and July, the worms of which eat 
for fifty days, form coc<K)ns, and the moths again appear in August, i 
September, and October, the coewns being again spun up to December, 

VII —MADRAS. 

Dr. Geddes was apparently the first officer w ho drew' attention to tasar 
silk iin Madras, but tne most detallird article the writer has come across, ! 
is one written by the late Dr. Shortt, regarding the insect as found in the j 
jungles to the west of Orissa, This will be found by the reader in 
Geoghegan’s most valuable compilation of the literature of this subject, 
pp. 144-146. Dr. Shortt also cemtributed .an instructive paper on the 
tasar silk of Madras to the AfaJras Monthlv yournal of Afefiical Science in 
1871. As that paper is, however, more of an entomological than practical 
interest, and ados little or nothing to the facts given above, it need not be 
here reproduced. In the Madras filxhibition Jury Reports for 1855 ^ 
brief notice tasar silk occurs : “It does not appear,” savs the report, 

** that silk in any quantity has been obj^ined from this .source m the Madras 
Presidency. Considerable quantities of the small silk cloth worn by the 
Brahmifis at their meals are imported into the Northern C treats from I 
Cuttack. The only use to which the cocoons appear to be turned is that i 
of a ligature for matchlocks. They arc cut spirally into long narrow 
bands, with which the barrels arc lied to the slock.^* 
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The Board of Revenue on Jfanuary 26th, 1877, reported to the Govern- 
ment, in reply to the Resolution of the Government of India in which in- 
formation was called for regarding tasar cocoons and silk “ that it appears 
tasar silk exists in most 01 the districts of the Presidency, but nowhere in 
abundance. In Ganjam it is found in the Maliah tracts, • . . the 
cocoons do not appear to be collected for the manufacture of fabrics, as 
^e raw material is imported from the Central Provinces and Bengal into 
Berhampore for the weaving which is tarried on there* 

••Mr. Goodrich reports that the ifasar worm is found in the extreme north 
west of Jeypora and in the adjacent districts of Bustar ; that the cocoons are collect- 
ed to a certain extent, but are sent northwards to lie reeled. He mentions havthf? 
.^an the cocoon in ^rcat abundance in Kalahandy, whence the C'c.::o<ms are sent to 
Sonepore on the Mahanadt. I'he price of the Ivftst t/rsur silk cloth at Soneporc 
stati^l to ba a rupee a yard, the width being a yard and a hall. The only portion ol 
the Kistna district in which the tasar silkw'^orm is found is the Vissanapett division, 
but the use and value ot the silk is not undet stood. The Heputy Tahsildar states, 
how'eyer, that in the Nizam’s dominions, adjoining the Kistna distiicl, Cf>nsideral>ln 
attention is paid to the breeding of the worm, and the process of reeling is repot ted 
to be understot^d. The worm is also found to a limited extent in all the other 
districU, except the Godavery, Bellary, Chi nglcput, Tanjore, linnevelly, Trichirio- 
Nilgiri, and Salem districts, but it appears to he confined to a few scattered 
villages and to be generally scarce. No mention is made of the ctxicxms being 
utilised except in the Kadiri taluq of Cuddapah, and in the Hc;ul Assistant Colltriov's 
division of North Arcot. I he manufacture of silk from the domesticatwl worm at 
Kadiri IS stated to have been discontinued ot recent years, owing to the mull>eny 
trees having died; hut in former days, when the industry was in a more thriving 
condition, it appears that cfxroons of undomesticated species weie coUcctixl and 
attention paid to bleeding from thern. In North Arcot it is stated tliat no attempt is 
made to reel off the silk, but the filaments are torn to pieces and then subjmded to 
a process, which the Collector terms * flipping,* like cotton, i./ ., beaten with a bow, 
it IS presumed, after which the silk is spun into thread and used in the manufacture 
of coarse clo^. I he Collector of Salem rejxMts that silk-rer/lmg vvas formerly carried 
on in the Oos^oor tat u</t but ^has been discontinued, owing to the want of kucc<‘ss 
experienced. I he Collector of Coimbatore considers that the diflicullies in the way 
of collecting the coewns of the wild species at the ex.act periixi, when they are fit tor 
use, and in protecting the worms in a serni-vvild state from destruction, are insujwn- 
ablc. Mr. Thomas draws attention to the utilisation of the tasar worm in the 
manufacture of catgut for fishing, and suggests the advisability of encouraging the 
manufacture of this article as a means of employing women and children ana the 
aged and infirm. The practical question is, as he observes, whether there is any 
probability of a sufficient market being found for such a product, and in the aliscncc 
of statistics no conclusion can be arrived at on this point. 

“From Dr. Bidi6’s report it appe.ars that there are only thrtH? important 
species of undomcsticatcd silk-producing moths in Southern India. Or. 
states that the tasar moth is very generally distributed over the Presidency, but is 
nowhere very abundant, and the cocoons are not sufficientlv abundant to repay the 
cost of collecting. On a microscopic examination of the rilamcnts taken direct fnmi 
the tasar cc^oon*, however, hr- has failed to detect any such quality in structure as is 
mentioned ia paragraph 15 of the Resolutkm of the flovernment of India. Th<; second 
species mentioned, Actias selene, is less common tharvthe tasar ;and the third* 
is not found in this Presidency, but is cinninon in Coorg. Dp. Bidie understands that 
thesilkof the former has beten reeled at Pondicherry, but considorsthat that of the latter 
could never be turned to any practical purtH>se. The specimens of coctKuis nxeived from 
the districts were sent to Dr. Btdie for examination. In reply, be states that the 
cocoons received fr om Cuddapah, Klstna, Nelloic, and Madura are those of the 
common tasar of fair quality, but rather small, those from North Arcot and Kurnool 
lather coarse, those from Ganjam and Vizagapatam large, dark in colour, with much 
glutinous matter ; the single coewn sent from Malabar is dark a>d imperfect. He 
adds that the coewms forwarded from Ganjam and V'izagap »tam, which differ consi- 
derably from those sent from other districts, may be the product of the common 
tasatf the extra size and dark colour being due t<j focKl and climatic pecyliarities, or 
they may be the product of other species. Specimens of the moth are required to 
decide the point ; the Collectors of Ganjam, Vizagapatam, and Malabar will be 
requested to procure them for further investigation. 


♦ Cricula trifencstrata ? — 
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*'From the information nuw furnishetl, it is clear that a tratfic in the cocoons of 
raw silk of the undoinesticated worm is never likely to be established in this 
Presidency.'* 

In a yuer communication {1886), the Director of Revenue Settlement 
and Agriculture again raised the question of the Madras participation in the 
tiisar silk trade, by the submission of specimens of Chingleput iasar to 
Mr. J. Cleghorn for favour of report on their merit. Mr. Cleghorn is a 
\vell*known expert on the subject and the patentee of an improved method 
of reding tas/tr, Mr. Cleghorn*s report was so favourable that he added 
dhat if these cocoons could be had in sufficient abundance, he was confi- 
dent Messrs. Jardine, Skinner & Co., the managing agents of Messrs. R. 
Watson ScCoi^u'ould take all that the district could produce or would, if it 
could be proved that a minimum supply of i5,tXK) kakons of cocoons were 
available annually, and provided that the Labour available could also be 
utilised for manufacturing purposes, build a factory on the spot/* This fa- 
vourable result led to an enquiry which occasioned the submission of a re- 
port to the Madras Government in which the Director Agriculture says 
* In 18S5, a large, quantity of tasar ox'oons was collftct<*d from several districts 
lor the uon^tn hxliibition, and out *jf this collection some 5 c.h> csKoons were forward- 
to Mr, Cleghorn, who had kindly promised to reel silk from them and to report 
upon their marketable value. 1 he cocoons, however, had not IxMn collected ivith 
care in the hist instarux*, an<i they wer« tonvarded several months alter their collec- 
i result i*f the rrelin^f was therefore not satisfactory. Sub*iequently, in 
1886, a supply of fresh and unjiierccd cocinins was obtained from the Viz,:igapatam 
and Chinj{lcput districts and S4!^rit to Mr. Cleghorn, who pronounced them to be 
''^ry {>ai ti(:uJarly those collected from the Kambakam jungles in the latter dis- 

trict. Mr. Cidghorn reported that the silk reeled from these cocoons was supe- 
dor to any tasnt that he had seen in Bengal, and added that Messrs. R. Wat- j 
Son & Co. w’ould he glad to purcha.se all that the district could supply at k 7 or k8 j 
a kahim^ an<l that they would even, if a minimum supply <d is,<h>o kahom (a kahim '< 
1,280 cocoons) could be ensuied, be prepared to build a factory on the spot, tf the 1 
«eqiiisite lal>i)ur could be sexured. Mr. Cleghorn’s report and the sample.^ of | 
silk furnished by him are submitted to Government. ! 

** On rtreipt of Mr. Clegh or n*s rejxirt. the Collector of Chingleput was re- i 
quested to state whethf*r he could make arrangements, either through thr^ Forest i 
Department or otherwise, for the systematic collection and regular supply of c«K(x>ns, j 
Init he replied that further inquiry had led him to doubt the v>ossihilitv of his Iwdng I 
able to supply cocoon.s in sutheient quantities to l*e of practical utility^ as the head- ! 
men of the jungle tribtts had assured him that they could not collect more than 2,000 | 
cocrxMis a year. 

I he < .onservator of Forests, Southern Circle, was then asked if his dtjpartment j 
would take up the business, which promised to be fairlv remunerative. It was j.mint- j 
ed out to the Conservator that the trees, on the le.aves'of which the fo.vrir Rilkworms 
feed, glow in abundance naturally and Cvnihl be planted in any numlier in the jungles, 
and that it was wotth the uhile of tin* Forest Department not only to collect the 
coaxTns, but even to tear the worms with a view to supplying cocoons. 

Colon6l Campbell Walker retnu ts that large numbers of coccHins could In? col- 
lected in most of the ro.'ist districts, but ho thinks it impcrssible to guarantee anything 
like a minimum supply of two mtUioris or so, though that numlyer might nrobahly fcif* 
worked up to in two or three years, if the matter received the ath^ntion il deserved. 

I he best pian, in his opinion, would Ik* to ein|»loy an intelligent special officer c»f the 
rank of rorest Ranger, who would institute inquiries, collect reliable infontmtion, and 
make arrangements with the hilimen or junirle tiibcs for breeding the worms, etc., and 
cvillcctmg the eexroons in good orrler. He is notable, however, to spare any man from 
his statt, as forest work is very pressing in all districts. He therefore suggests that 
this department should pay for a man of the stamp retpiircd, or allow him the ""cr- 
vicfts of one wlTo, after a little training und«*r the Distiict Forest Officer of Chingleput 
may be employed on this work. Colorvtl Campbell Walker also suggests that a 
should be ascertained whether, until the Forest Department is able to collect cocoons i 
m suftiefent quantity, Messrs. Watson & Co. or the Mylitta Silk Mills Com- ! 
pany, Madras, will be prepared to purchase the cocoons which it may l>c possible I 
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‘‘^Accordingly samples of the kind of coaxins examioed by Mr. Oleghorn, 
as well as of the larger kinds met with in villages along the coast, wbich had not 
bt*er* sent to him, were lurnisbed to the Mylitta Silk Mills Company, and they were 
asked to reel silk from them and to state whether they would lie pt epared to buy 
cocoons of similar description and at what prices. Ihey have furnished samples of the 
silk reeled by them, which are herewith submitted for inspection, and have informed 
the Board that they will take the cocoons, if offered in lots of 250 or 300 kahoos, at 
R4 per kahon for tne inland cocoons and K5 for the coast ones. 

‘‘ fhe Board consider that the time has arrived for making some systematic ar- 
rangements for the collection of cocoons and for rearing silkworms through the aid of 
the Forest lX*partmcnt, and as a first step towards the creation of this imfiorcant in- 
dustry, which bids fair to give employment to a large number of people. *at no distant 
date, they recommend the appointment of a sjiocial officer on KSo a month, to be e^^en- 
tually raised to Rioo, as ptoposed by Colonel Campbell Wal^ei . Of course more 
than one officer will be required when the industry has been established m Chingle- 
put and extended to other districts, but one will be enough to l>egin with. The Hoard 
also recommend the purchase of two suffocating machines of the description mention- 
ed by Mr. Cleg horn (the cost of each being about Rtio). 

** A small sum ol money will be required for buying, suffocating, packing, and 
carrying the cocoons. The exact sum cannot be stated. I he Collector of ("hingle- 
put paid 4 annas per 100 cocoons for collecting, but this was a large amount paid on 

a special occasion, and with a sup»’;rintending offir***' 

• Sixji'lal officer . , 960 and the assistance of the Foiest Department, it is proh- 

Coiuingenciea • ,* J40 able that the cost could l>e greatly reduced, liven 

— if it were not, the loss to Government in the first two 
Total , yean or so could hardly Ik* more than Ki,»oo*'a 

year, and it would disappear when he supply of 
cocoon is worked up to two mtUions after two or three years as expected by Colonel 
Campbell Walker. ^ 

Cost of collection of two million cocoons, at 4 annas per too . 5,rKK> 

Cost of special officer ««..•••. 960 

Total . 

Price of two million cocoons, at R4 a kahon • « • • 6,230 


+ 290 

“The small balance of R290 will more than cover the cost of suffocating, dry- 
ing and packing and carriage to Madras. But there is no reason why, if the matter 
leceive proper attenti m. the outturn of cocoons should not be very much larger than 
two millions. Moreover, the rate of R4 offered by the Mylitta Silk Mills Company is 
decidedly low and will probably be raised by them vvhen they sec that they can count 
upon Ixung supplied with certainty. 

“ If Government approve of the above proposals, the Board would meet the cost 
of the exptrriment from the provision of R3,o<x> for the improvement oi agriculture 
and trade.** 

An extremely instructive paper on The Wild Silks cf Maht bar wax 
published by Mr. R, Morgan ( District Forest Officer) in 1883/ In his 
remarks on the tiisar worms, Mr. Morgan goes into great detail on the 
subject of the enemies of the worm, and offers a suggestion on the subject 
of how these dangers may be guarded against by a system of domesti- 
cation. Mr. Morgan may be allowed, however, to stale his case in his 
own words : — 

“The tusser silkworm is fairly abundant throughout the district; but the 
cocoons are exceedingly difficult to find except in February, when the deciduous 
forests are bare of leaves. The cocoons arc quite equal in size to any I have ever 
collected in the Kurnool forests, or received from Bengal, if not a fiifle larger. For 
an account of some of the experiments 1 have carried out with this silkmoth, stide 
G. ti. No. 946 of the qth August 1880. 

“There are millions of trees in the forests of Malabar that furnish the favmintc 
food of the tusser, and there is no doubt that if a methr^l could be discovered o 
protecting the larva from its innumerable enemies, at a moderate cost, the CuH 
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vation of this and some other wild silks would pay fairly well, and a thriving industry 
be established. ^ ^ . 

** To protect the larvae placed on trees in the open air from their enemies, which 
are legion, I am p.isitively convinced will not only never pay, but is nearly impossible. 
Let us coifsider first what these enemies are. Here is a list of them : — 


Insects. j 

• 

Animals. 

Birds. 

Reptiles* 

Ichneumon flies of 5 species. : 

Rats of 4 or 5 

All species of insecti- 

(wizards of 


species. 

vorous or partially 
insectivorous birds. 

several 

• ^ j 

Hornets of 12 sfiyics. 

Wasps of 16 species. j 

Ants of 4 species ' 

' Bats of all species. 

Tree cats. 

species. 

Mantis of 6 species. 

{M usanga,) 




“ I he most deadly ol all these enemies are the ichneumon fl e», and next the ^ 
horn^s, wasps, and ants. Kternal war is waged by these creatures against all insect ■ 
creation, and if it was not for their services, man wrnild have but a poor chance | 
against his insect foes, notwithstanding the great and ndicient help that be is afford- j 
Cvl by the feathered creation. 1 

“The ichneumon fly, of which (here are several species in Malabar, hunts chiefly by ; 
day. VVatch it, and you will see it examining every leaf and bud on a tree, j 
When it espies a caterpillar, it alights near it, and walks round dclil>eratcly j 
examining it, to ^e if it has l>een previously punctured by any other ichneumon, ; 
If it has,— and this is denoted by a series ot small bUck spots along the side of the ■ 
larva?*— the ichneumon leaves it at once and searches for another. If not. the fly j 
daits its sharp-point.e<i ovipositer into the side of its writhing victim, and <ays an egg ; 
between the skin and the stomach of the larva?. It refieats this operation till it has 
laid a number 0! eggs proportionate to the siae of the larv;e, and then leaves it for ; 
another. 

“ Phft ichneumon larvic are hatched in a few days, and prey on the juitTS of the ! 
caterpillar which go^s on eating, apparently well, till the larvar of the ichneumon, i 
having reach«*d thnir full size, cat their way out of the caterpillar, which dies. The ! 
larvit* of the fly burrow into the ground, and there undergo their transioi mations. 
Ocaisionally, the fly larv* do not leave the caterpillar till it has spun its cocoon, in ’ 
which they find themselves imprisoned, and alter reaching the imago stages, die 

“ Of the thousands of worms 1 put out in my compound in Wynaad, on trees of 
Lagerstreemia Flos-Reginae not ow lived to spin its ct>c<x>n. Day alter day I used 
to insfKict them carefully, and note the dest uctiois going on. Hornefs, wasps and 
ichneumons kept buzzing about the tiets all day, carrying away the larva?, whilst 
airnies of ants marcheri up and clown the trunks, conveying the helpless little 
creatures to their underground stores. 

n* o Now. hovy are wc to contend successfully with the.se infinite hordes of enemies ^ 
Well, this IS what I propose: — 

I. .**1 I building must be put up. It should be loc^ feet long by lo feet 

broad. It should lie moveable, and l>e mere]^ a framework. The to.>f should" be of ' 
tarpaulins running on rings, so that the building may b<? m.\de watertight durini? i 

Portland cement, and have ant-traps, I 
Ila . , inches deco by 3 feet in length at intervals of every 10 feet round it* I 

^ baited with fish or meat. ^ 

.• 7.. 1 ^ M cement floor should extend for a distance of 10 feet all round 

^ be surrounded with a Portland I'emciit channel full of 1 

alt ^ deoD by 2 lent wide. The object of this trench of watnr is to cut off i 

fo outside by which noxious creeping insects might gain access | 

to, and injure, the silkworms in the building. * ^ ** 

^nd to «ttnda"ts to ! 
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** The upper of each breeding cage should be lined with glass to prevent the 
larvae from crawling on to the lid above, and this glass should be greased to prevent 
the worms getting any foothold, 

** Every breeding cage should be a framework of teak, with the galvanised wire 
inner side* At the bottom there should be a tnoveable drawer, 
wJiich should l>e drawn out and the excreta: removed every morning. 

ihis building there should be a nursery for the young worms. 

*his nursery should be an oblong frame, 30 feet long by 10 feet high by 15 feet 
wide* covered with wire gauze and with wooden stands m it, on which should be 
arranged small trees of Lagerstroemia microcarpa grown in tubs. The floor 
should be of Portland cement and the building should have a moat full of watpr 
round it. 


** The eggs to be tied (in leaf cups) to the branches of th<‘sc trees and the tarvas 
allowed to denude them of leaves* when fresh trees in tubs can substituted, and 
^he worms transferred by placing green leafy lK.>Mghs on the denuded shrubs on to 
which they will at once crawl, and can thus U? Ijodily transferred to the fresh trees 
without there l>eing any necessity for handling them. 

“ When the worms in the nursery are one inch in length, they should l>c trans- 
ferred to the large breeding-room, and placed in the cages, where they should be 
supplied twdee daily with a liberal allowance of leafy twigs, at f) a. M. and 4 I'.M. 
I he twigs should be placed on a barred frame at the bottom of the breeding cage, 
the frame b<^ing one. foot above the drawer at the bottom of the cage. Inis will* 
allow the excrement to fall through, and at the same time keep the worms clear of it, 
as it is poisonous to them. 

** In very hot, sunny weather, and in very wet weather, the tarpaulins should f)« 
drawn oyer the roof ; at other times it should not, (or the worms benefit greatly by 
the admission of sunlight, which, if long witbbehl, kills them, ami liy light shower.s of 
rain. Although the tusser worms do not object to hot sun, yet, if the building were 
not covere<l in such weather, say, from 8 a.m to 4 P.M., the leaves given to the 
worms would wither, and be no bmger fit food for them. 

“ I would establish such a breeding-house in a sheltered position, and in a forest 
where ample to<xi for the worms for a radius of 5 miles around could be easily 
secured. 


**Of course, capital is required to start such a scheme, and it could not lx> well 
done for less than R 10,000 to commence with, (or galvanised wire gauze is very 
expensive. I wrote to a manufacturer near Eiiston Koad, London, and 1 find the 
very lowest whoKsale rates, with discount, are considerable. 

“ If an experi menial trial, on a small scale, were made. I am confident that, so far 
as success in breeding the worms is concerned, it would bt* achieved. U remains to 
b« proved, however, what it will cost to turn out the raw produce, and what compa- 
rison the cost will bear to the selling price in the market. ” 
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Vni.--MYSORE & COORG, 

A fairly extensive official corre^ondence exists on the .subject of the 
tasar of these Provinces. Dr. ohortt specially de^icribed the insect 
found on the coast tracts, and the subject appears to still excite a certain 
amount of interest. One of the most recent reports is that published 
by Mr. J. Cameron in 1887-88. It seems probal.de that nothing of 
a very specially 'local nature can, however, be said of Mysore tasur 
than will be found in the sections of this article devoted to Sladras and 
to Bombay. 

IX.~ASSAM, 

For many years it has been known that the tasar silk-worm exists in 
Assam, and that the mu^'-a and eri are, by the people of tliai Province, 
preferred to it, so that the tasar may be said to be a neglected wild product. 
The late Mr. Stack’s remarks on this subject constitute at once the most 
Complete and most recent account of the pnxliict, so that it may suffice to 
reproduce here the passages of his valuable note on fne wild silks of 
Assam which deal with tasar : — 

**(a) Kutkuri . — The wild silk-worm called kutkun is believed to be the 
same as the common tasar of Bengal. Its f{.K>d is principally the hutkuri 
(Vangueria spiuosa) from which it lakes its name, or else the plant called 
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{erroneously) the wild rhododendron (Melftstdmft nmUibfttlincoin)* the 
Assamese name of which is phutuka. ft has been cultivated in the palmy 
days of the Assam silk industry^ but it is now almost entirely nej^fected, 
as being inferior to muga^ and also, perhaps, because it yields only three 
broods in the year. Its habits are now known to a few old people only in 
Jorhat. Mr. Buckingham, to whom I am indebted for most of my inform- 
atiorw about this worm, says that the kutkuri is common in the wild 
stale in the neighbourhood of Jorhat. U is also common in Cachar, but 
^here no use is made of it. Mr. Buckingham notes the following experi- 
nt^nt with this silk-worm 


June 16th# 
»7th 
»» 23rd 


2Sth 
Jii'y 3rd 
„ 7th 
>* »3th 
iSth 




Obtained the moth, 
laid (378). 

,, hatched. 

First moulting. 
Second ,, 

Third ,, 

Fourth ,, 

Spinning bc‘gan. 
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IN 
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** The worms were fed on \\\q phut uk a. Worms put outside w hile very ■ 
young were speeidlv devoured by ants; but if kept in-doors till the second j 
moulting, they were then found to d<i very well on the bushes. Mr. ! 
Buckingham adds : - 

“ 1 reared ten w'orms in this way, and all, except one, made their cocoons ' 
between the le.aves of the slirub,one solitary worm descending and making 
its cot:oon in the grass. The natives had previously informed me that * 
this wild species of worm was less liable to the attacks of crows, bats, 
than tame species were, and it was curious to watch how the worm, at the i 
slightest show of danger, let go the leaf or stem w ith all its front legs, 
hanging on by its holclcTs behind, and in this position, with its head 
slightly curled r<»und and its front legs well tucked tip, it tm>k an ex- ; 
perienced eye to detect the diilorcnce between the leaf of the tree and the 
worm.*’ 

** An experiment made by Krishna Kanta Ghugua with worms got 
from the jungle in September gave results as follow' : — 


October 7th ....... Spinning l>egan. ; 

April lotn ....... Moth oin^rgud. < 

,, I ::th to 15th ...••» !.atd vgii's. | 

,, 23rd ....... Worms hatchml, j 

,, 29th First moulting. 

May 4th . Simeon d ,, ; 

„ 10th Third ,, ; 

„ 15th ........ Fourth ,, I 

• „ 21st , , Spinning began. ’ 

“ According to this experiment the chrysalis state of the moths lasts six 
months. 

“The only point in which the kutkuri cocoons seemed to Mr. Buck- 
ingham to diifer from those ot the Bengal iasur^ was that the tanttr cocoon 
w as rather closer spun and more compact, and less pointed at the ends than 
the kutkuri ; but tne colour w as as nearly as possible the same. i 

The silk is ranked below ntnga in value, being coarse though glossy, ' 
and so strong that the natives compare it to rhea thread, Tne phutuia 
is one of the commonest wild shrubs in Assam, and the worm coiikl prolv 
ably be cultivated at very little cost, to the silk could not compete with ; 
the che.^er and better t.asar supplied by BengaA ' 

(f>) rhe Dtomugfi.-^ Another worm which appears to be simph* a 
variety of the ttzjtarp heeding on the phut//k<i like tne worm just described, 
IS counted by the Assamese as a distinct species, and known by the 
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name of It must not be confounded with the g^nume deomuga 

described further on. An experiment made with cocoons of this (so- 
called) deomuga by Krishna Kanta Ghugua furnished the following 
record : — 


Augfust 14th 
17th 

19th, aoth 
» 27 ^h 

^ »9 3>st 

September 5th . 

•> loth , 

99 15th . 

• » 22fld • 

March 13 th 


, and 21st 


• Cocoons obtained from the jungle. 

• Moths emerged. 

• I^id eggs. 

, Worms hatched. 

. First moulting, 

, Second „ 

• Third „ 

. Fourth ,, 

• Spinning began. 

. Moths emerged. 


I* Here also the period of the chrysalis was about six months. 

" Some of the cocoons were boiled in potash water for two hours, and a 
fine thread, resembling that of the muga, was reeled off them. 

‘‘(c) The The wild silkworm called sdlthi is also a species 

tasar. It is called deomuga by the Kacharis, but must not be confoiinder* 
with ^ the deomuga proper, which is described below', and which is a 
Bombyx. The salthi worm feeds on the hamranga (Bairingtonia rftce- 
mosa) and the hiddL The w’orm itself is very rarely met with, but herd- 
boys and wood-cutters occasionally bring home the cocoons, and the silk 
obtained from them can be used for mixing with eri. To extract it, the 
cocoon has first to be boiled in a strong alkaline solution, and afterwards 
bruised in a mortar. The hollow cocoon is often converted into a tobacco- 
box, or is used to keep lime in for eating with the betel-nut, or as a cup 
for dipping oil out of a jar. The habitat of the worm is the jungle at the 
foot of the Bhutan Himalayas. The chrysalis cf this species, as of ail 
the \yild silkworms, is eaten w'ith much relish by the Kacharis.” 

From the above passage it will be seen that Mr. Stack regarded the 
tasar silks of Assam as comprised under three distinct forms of the 
insect. The fact of the third kind feeding on a plant not hitherto re- 
corded as that on which the tasar is found, would justify the suspicion 
that it may be specifically distinct. 


PECUUAR-; PECULIARITIES OF THE TASAR INSECT & OF ITS SILK. 

ITl&S. 

Crops. j Crops of the Tasar.— The tasar silk-moth has, generally speakinjf 

2026 I tw'o crops a year, but instead of being bivoltine in its wild state, it is most 

probably quadrivoltine. The cocoons are purchased by the rearers in May 
and June from persons who collect them in the jungles. The larger ones 
are, generally speaking, females, and as much as 8 to 10 cow'ries are paid 
a piece for these, while the smaller or male cocoons only fetch 4 to 5 
cowTies. 

, The crops ♦ 'may be traced out as follows 

2027 1st From the Dhaha or seed-Cfx:oons in Bhagiilpore, the Ariya 

or Ranvsat in Seonf, the insects emerge in June, eggs are produced, then 
worms, and by July these pass again into the chrysalis, coming out as 

•Since writing the al>ovc, the author learns from the Rev. A. Campbell 

that, after stud>ing the worm for a great many years, he is of op>/ii(>n that there are 

only three main crops yearly, but that indivkluws arc to be found at all seasons of the 
year. He starts the rotation from the second crop abbve, thus : ist crop spins cocoons 
in September; 2nd (a small pro{K>rtion of ist crop) emerges in (October and spins 
cocoons about January ; and 3rd crop, moths from 1st and 2nd croiA coming in 
about june which brings tis to the lat crop again. A proportion of the September 
cocoons only emerges in August. 
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perfect insects in three weeks, that is, in August. This is the first or | 

Bhof/di crop, from Bhadon, August. The Bhadeli cocoons are not sold I 
except to rearers. They are preserved, and from them a fresh supply of 
insects is obtained, the perforated cocoons being then sold at a low rale. 

2 nd Crop. — The Bhadcli insects lay their eggs, and in due course these 2028 
hatch and worms are obtained which pass into chrysalis in September, the 
cocoon being mature in October, or, in some districts, not until November. 

This is the second crop known as the Kariic or Katkahi, because it ap- 
pears in the month of Knrtic (October and November). 

, Oaptain Brooke in his interesting account of the iasar industry of j 
Sconi in the Central Provinces, published by Qeoghegan, describes an- 
other crop 

jrd Cro/>.— In Nagpur seed-cocoons from the Kariic crop are reserved, 2029 
and in due course these produce eggs, worms, and a crop of cocoons which 
mature in January. This crop is accordingly known as the Magh or 
Maghtir, jfMr, Oampbell says this is also the case in Chutia Nagpur,— 

EiL, Diet. Kcon. Prod. ] | 

^th —Captain Brooke infers, and apparently correctly, that in i 2030 
its wild state the iasar insect is quadrivoltine, the Dhaba or May seed- j 
cocoons being obtained from the Magh, so that the Dhaba is really the i 
fourth crop. j 

Kntomologists seem to regard the insect as bivoliiue, but the reports | 
from different parts of India are most conflicting. It is remarkable that : 
so much confusion should exist regarding the life-history of so im- i 
portant an economic insect. As practised by the Natives of India, the j 
rearing of the tisar cococm crop occupies about five months a >ear, com- \ 
mencing from the bursting of Dhaba cocoons in June to the sale of the j 
Kariic crop in the end of .September or beginning of October. Dr. ' 
Buchanan-Hamllton enters Into a discussion regarding the different modes ! 
of obtaining seed, the important facts of which agree with ail other accounts, 1 
Wild cocoons are sometimes collected and sold to the reeler, but as a rule | 
they are sold to the rearer. These are called Dhaba. '1‘he silk produced ; 
from this would, <:iccordingly, be Dhaba silk, but that which finds its way j 
into the hands of the weaver is chiefly the Sarihan silk, or that produced I 
from the first and second crops above discussed. Should seed-cocvxms be | 
preserved from the Kariic crop over till next May in place of fresh Dhaba | 
seed, the silk produced from this source is known as Langga. So much | 
has the insect deteriorated, by this temporary domestication however, that • 
this class of silk is regarded as very inferior. The success of the tasar j 
silk industry is dependent on the fact that, unlike the mulberry and other I 
domesticated worms, it is never likely to be visited by a serious plague. 

Fresh silk seed is alw'ays procurable, and from our interminable forests ■ 
this is*ever likely to remain the case. j 

Collection op Egos — In Seoni Captain Brooke {see Geoghegan. CoHoctlon of 
p. 146 ) reports lh.at the insects are in a state of partial domestication, Egurs. 
being tended in all their stages, the rearers depending upon the wild 2031 
supply for their seed-cocoons. The seed-cocoons arc placed in baskets, i 
which are gentrally, for this purpose, large and flat. The insects escape 
from the cocoons during night, and in some districts the males are allowed 
to fly away, in others all are confined together in a room.* Whichever 

* Rev. A. c5arnpbe It informs the author that the Santals have a s^^stem by 
which they cause the iasar insects to escape aimulUneously from all the cocoons of 
a hatch. It is, of course, advanta^rcoiis to the rearer to have all his worms spinninsf 
about tlursarnc time. I’hc Santal method of effecting this result is to smoke the 
cocoons by burning underneath them a quantity of sdl resin (Shorca robusta). 
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course be followed the males sofm discover the females and perform their 
mission. In 15 or 20 hours after their escape from the cocoons, the 
females are picked up and placed in closed baskets ending in long, nar- 
row mouths, carefully lined with fresh leaves. Sometimes earthen pots 
lined with leaves are preferred. In the course of a day the females com- 
mence to deposit their eggs, they lay from 50 to 200 during the first three 
or four days of their brief existence, and perish in eight or ten days more, 

.Superstition regarding the Worms.— Throughout India a strict and 
severe superstitious observance is preserv^ed, from the period of hatching 
until the cocoons are collected. The men engaged in this trade lead 
lives of the strictest abstinence during this period, and so distasteful is the 
necessity for this observance, that, as compared with other industries, silk 
labours under a considerable disrid vantage. It is remarkable that this 
religious observance is not confined to ofie race of men, nor to any parti- 
cular religious community, nor, indeed, is it restricted to a particular 
species or class of insects. It is almost universal. In the month of April, 
while in Manipur (during the Burma-Manipur Expedition), the writer ex- 
pressed a wish to see the process of domestication adopted in that State. 
He was near a silk-cultivating village (Susikamai) at the time and was shown 
the worm and cocoon on condition that he would not approach the house. 
A seat was assumed upon a wall near by, and the worms and cocoons were 
brought out for inspection. A woman also came and showed the process 
of reeling. News of this fact spread to the Maharajah, and his Durbar, 
in great alarm, asked that on no condition was even the most accidental 
enquiry to be made regarding the worms, in case, as had happened on a 
former occasion, they should take revenge on the intrusion and die off, to 
the ruin of a large population of cultivators.* An edict preceded the 
writer’s ever^^ movement, prohibiting, with severe penalty, any person from 
showing the worms or the cocoons or answering even questions addressed 
to them on the subject of silk. Dr. Buchanan accounts for the origin of 
these observances, as instituted, to preserve a monopoly in the hands of a 
certain community, whotcK^k pains to make every one else believe that 
they and they alone could successfully rear the insect. Mr. Baden Powell 
describes, in his Pan jab Products, the successful introduction near Amritsar 
of the mulberry silkworm by Jafir Ali, a Kashmiri. That gentleman, 
to preserve a monopoly, adopted at once the practices of the professional 
silkworm-rearers. He woula allow no one, not even his sons, to approach 
the worms in case of the evil eye proving fatal to his crop. In most 
parts of India women are supposed by the silk cultivators to be unclean, 
and are accordingly not allowed to see the worms, and the men who tend 
on these will not approach a woman in cavse of being defiled. In Mani- 
pur, however, the writer found women busily reeling the cocoons and 
tending the worms at the same time, so that in that little State the 
restrictions against w'omen do not prevail. 

Production of Silk. 

The Eggs. — The Eggs are small, white, flattened, oval bodies, de- 
posited in masses which often adhere together. They are biconvex, and 
nine, if arranged in a row, will measure one inch. On the ninth day the 
eggs are hatched within the baskets above described. 

The Worm or Larva.— At first, when the worm escapes from the 
egg, it is so small that it can hardly be seen. It at once commences to 
cat the leaves lining the baskets, but, as the baskets are af this stage placed 
on the trees, it soon attacks the fresh leaves thus supplied, and rapidly 

• I'he collection of cocoons, caterpillars, etc., made, had accordingly to be re- 
turned, — Kd* 
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increase* in size. It moults five times, at intervals of from 5 to 8 days, and 
commences to construct its cocoon in about 36 to 40 days, after the date 
of hatching. When full grown it is about 4 inches in length, is of a pale 
ffreen colour, has 12 joints marked with reddish spots, and a reddish yellow 
band which runs along either side. It is so hcavyj when mature, that it is 
compelled to walk along the delicate twigs, suspended from below by its 
feet. Birds and ants are its greatest enemies. 

The Tasar Cocoon.— During the long period the insect remains in 
the lethargic condition, it is absolutely necessary that the cocoons should be 
strongly and firmly attached. Were they loosely fixed to leaves, as with 
many other species of silkworm, in the course of a few months, the leaves 
being c;iducous^ the cocoons would be precipitated to the ground, where, 
of necessity, the creature would perish. But this is entirely prevented, for 
the tasar worm not only spins a closely-w’oven and firmly-cemented cocoon 
of the appearance and consistence of the shell of an egg, but the cocoon 
is suspended by an elegant and ingenious cord from the twigs around 
which a strong loop is formed. This suspensor is generally about 3 inches 
in length, the loop being flattened on the top of the twig to a consideralile 
extent, so as to make the suspended cocoon less likely to be dashed back- 
ward and fi.>rward. In fact, it soon becomes so firm that the cocoons 
remain suspended rigidly from the often leafless twigs like so manv fruits. 

Ci'mt^nt ofl'asar Cocoons. --Tht cocoon itself is almost perfectfv oval, 
smooth, of a grey colour, with darker veirts reticulating across its outer 
surface. The largest are about 2 inches long and i| broad, the average 
size 4'ibout li inches long. The inner layer of fibre is quite loose and 
forms a soft cushion for the insect within. For a long time this layer was 
all that could be utilised as a silk fibre, but recent modes of separating or 
decomposing the cement have rendered it possible to utilise almost the 
entire shell. Major Ooussmaker has paid special attention to the subject 
of the cement by which the tasar worm consolidates its cocoon^ and he has 
been able to arrive at an interesting conclusion, namely, that thi.s substance 
consists of the excrements ^rom the alimentary canal, and that its nature 
and colouring or injurious power, greatly depends on the) food upon 
wliich the worm has been fed. He is of opinion, consequently, that judi- 
cious feeding will greatly lessen this difficulty, by altering the nature of the 
cement. I he chemical analyses performed under Major Coussmaker’s 
instructions revealed the fact of the cement ainlaining the acid urate of 
ammonia. The silk, of which the pedicel or suspensor is composed, as also 
the outer shell, is of a reddish colour, and is built up of short broken fibres 
firmly cemented together. The inner layer is much finer, and entire. 

Prt>cess of Sf>inning the Cocoon , — “ Each species of silk-worker has 
two stores of silk, one on each side of the alimentary canal, and below its 
moiith^it has two so-called spinorates or orifices, through which the silk 
issues simultaneously in fine parallel filaments. As the silk is drawn out 
of Uiese stores, the worm coats it with a varnish technically called “gum,** 
which contains a brow nish-yellow colouring matter. 

, The tasar worm, in spinning its cocoon, takes short sweeps of its 
head from side to side, depfjsiting the silk very closely in parallel fibres, 
which take a zigzag course round the cocoon as he does .so. It has been 
thought that the worm twists or spins the silk as it exudes it, but this is 
not the case. Besides the gunv which coals the silk, the worm secretes 
at intervals a Ament ing fluid, which it kneads by an expanding motion of 
its body through the whole cocoon to^^consolidate and harden it. This 
cement gives to the cocoon its drab colour’* {Wardle). 

Perioi required. — When about to spin its cocoon the worm, as if to 
screen itself, first binds together a few leaves within which it commences 
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its operations^.* The cord or saspensor is next prepared. Thfe cocoon is 
then proceeded with, and at first it is so transparent that the entire move- 
ments of the creature may be carefully studied. By-and-bye it becomes 
quite opaquet through the coatings of cement with which it binds the 
threads together, and in the course of a few days it is perfectly hard, ft 
requires in all 15 days to construct its cocoon. 

Utilisation of the Cocoon in /wifja. —The hard outer layer or cocoon 
shells of this moth are now largely carded and spun into tasar silk, but from 
almost time immemorial, they have been used for the formation of strong 
bands or strings, by being carefully clipped off round and round. These 
straps the Natives regard so strong as to resist both fire and water ; ♦hey 
w'cre formerly, and are even still, used in the Deccan to. fasten the barrels 
of matchlocks to their stocks. 

Natural softening op the Cocoon to allow bscai^e op prr- 
FBCT Insect. — Mr. E. C. Cotes writes: “With regard to the natural 
solvent of this cement, the observations of the writer seem to show that 
the solvent fluid, which is stored in a large bladder like dilatation in 
the lower portion of the digestive tract of the future moth, can be freely 
poured out through the anus of the moth into the chrysalis case ; but thj 
chrysalis case itself prevents its passing into the lower portion of the 
cocoon. Now, the moth emerges through a longitudinal dorsal slit in the 
thoracic segments of the chrysalis, and, in its strugcles to extricate itself, 
it forces this fluid between its body and the chrysalis case through the 
slit, on to the cemented wall of the cocoon, precisely in the spot where 
the moisture appears, and the softening of the cement takes place prior to 
the moth’s working its way through. It w'ouid at first sight appear likely 
that this excreted fluid, being milk-like in consistency, would, in bathing 
the abdomen of the moth inside the chrysalis case, stain the delicate 
scales and hairs with w'hich the moth is covered ; that this is not the case, 
however, is at least indicated by the fact that much of the fluid has been 
found inside chrysalis cases from which unstained moths have just 
emerged.” 

The perfect insect. — The escape of the perfect insect from the 
cocoon is caused through its secreting the fluid (discussed above) which 
softens the cement on a spot on the apex of the cocoon. It is quite a 
mistake to think that it eats its way through. It has no mouth, properly 
so speaking, and certainly nothing by which it could cut the cocoon. 
When softened the insect simply forces its escape by displacing the fibres. 
In this process it is supposed to be aided, however, by its wang spines. 

On escapin.g from the cocoon it discharges its duty, the perpetuation of 
the species, during a brief existence of 10 or 12 days. It neither requires 
food nor is it provided by any process by which it could eat or digest food, 
hence, having accomplished its mission, it perishes. * 

The Tftsar Silk Fibre. 

Mr. Thomas Wardle, in his interesting Hand*hooh on the Will Silks 
of India, states that “there is a striking peculiarity about the fibre of 
Tusur silk. 1 have carefully and thoroughly examined it many times 


♦ Rev. A. Campbell is of opinion that without this temporary enclosure the 
worm could not turn round to spin on all sides. , 

t Rev. A. Campbell informs the author that the cement appears to be 
applied to the cocoon after it has been spun. About the second day the cement from 
the inside begins to permeate to the outside. When the Santals wish to say that a 
worm has finished its cocoon, they speak of it as having applied “ tuc lime. in 
fresh cocoons the cement looks not that unlike lime. 
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under the mtcroscope, and find undoubtedly that it is almost flat and not 
round, as is the case with the silk produced by the mulberry-fed worm. 
There is no doubt that it is to this property that Tusser silk owes its glossy 
or vitreous look, reflecting a little glare of light from the angle o? inci- 
dence on its flat surface, v^ilst the mulberry-siTk fibre, being round, reflects 
the light in all directions. My some this property is considered a draw- 
back, but by the time the fibre has become modified and the flatness 
diffused in the loom, I think the lustre of the cloth is enhanced by it. 
This tape-like appearance gives the fibre this disadvantage, that it is 
Icyss homogeneous than the round fibre of the mulberry-silk, and I find 
an undoubted, ^dency in it to split up into smaller fibrets, of which the 
fibre is evidemfly composed, causing the silk to swell out when subjected 
to severe dyeing processes, particularly the bleaching one of recent date, 
thus giving a substantia! and important reason why its coloured cements 
should be removed.** It has already been said that to Captain Mitchel 
apparently belongs the merit of having first pointed (1867) that the fibre 
of the tasar cocoon was flat instead of round. 

English and Italian improvements in the reeling and spinning o{ the 
Tasar cocoon have produced, within the past few years, a complete revo- 
lution in the Kuroptian demand for this common Indian insect. While 
experiments to improve the rearing and, if possible, to domesticate the 
worm, have, in India, failed financially, there seems every probability that 
a reaction may one clay take place. '1 he demand for tasar cocoons and 
tasar silk seems likely to become each year more urgent, but it may be 
doubted, how far the so-called tasar of Europe is, and must in the 
future be, the produce of Anthersea paphia. A careful perusal of Mr. 
Wardle’s interesting Hand-book forces upon one the conviction that 
since recent discoveries render it possible to spin even the waste particles 
rejected irom reeling, every fibre of the cocoon being now utilised, a yearly 
increasing demand will be made for this and all other wild silks. But it is 
absolutely necessary to impress upon the people of India the distinction 
between reeled tasar silk and spun tasiir silk. By the former the cocoons, 
after being bcnled in an alkaline solution, have the original thread drawn 
out from the interior, a process which could only be carried to a certain 
extent, all experiments having failed to soften the cement so as to alibw 
of the entire cocoon being reeled. Indeed, even were it pc ssible economi* 
callv to soften the cement entirely, a largtr proportion of the outer shell 
could not be reeled owing to its being comixised of broken or short threads. 
By the Indian, and indeed by the old European, mode of reeling the 
tasar cocoon, about ilb of reeled silk was all that could be prepared from 
iilbof the cocoons ; the remaining lotb were technically known as tasar- 
silk vva*ste. Mr. Wai die says that a few' years .ago this firsar-wastc was 
valueless and lay about our Enjp^lish ports, for some time, quite unsaleable. 
It now is greedily bought up (or 2s. a fti, as also the waste from all other 
kinds of silk. This is due to the (act that these waste cocoons can be 
carded and spun into thread like other fibres, instead of being reeled ; 
thus not only utilising the waste but opening up a complete new silk 
industry, of spun and carded goods. From these spun silks many new 
fabrics, which are rapidly gaining public favour, have come into existence. 
It w'ill be seen below, however, that from time immemorial the people of 
As.sam have (Jirded and spun their eri silk, so that Europe is only now 
following their example. 

Mr. W|irdle gives the dimensions of a single fibre as inch if taken 
from the outside of the cocoon, inch from the inner part ; the tension 
or limit of stretch before breaking, of a single fibre, one foot long, vg 
inch^ the fi\^re being taken from the outside of the cocoon, 37 inch when 
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from the inner part, the strength of a single fibre taken from the outside 
of the cocoon 6| drams avoirdupois and 75} drams if taken from the inner 
part of the cocoon ; and the dimensions of the cocoon x| inches. Cap* 
tain Mitchel, so early as 1867, had measured the tasar silk fibre, and he 
records the fact that the finest specimen seen by him was only 
(rfV) of an inch in thickness. 

Native Mode of Reeling the Silk. 

It has already been stated that, according to Rumphius, the Native^of 
India understood, 200 years ago, how to reel tasar silk. They were, able 
to draw out of the cocoons a continuous thread 20 to 30 yards long. The 
Native method of reeling, as prastised at the present! day, is probably 
very nearly the same as that witnessed by Rumphius. In Bengal about 
400 cocoons are placed in an iron pot along with 7J seers of water, in 
which a small piece of potash has been dissolved. The bottom of the 
pot is protected by a small piece of mat, to save the cocoons from being 
burned. The cocoons are boiled for one hour. The alkaline water is 
then poured off and the cocoons transferred to a clean pot, where th^y 
are left standing over for three days, exposed to the sun, a thin cloth 
being tied over the mouth of the pot to prevent them being soiled by dust 
or birds and insects. On the fourth day they are again boiled with 2J 
seers of water for al:)out an hour, and thereafter poured into a basket 
where they are allowed to cool. They are then washed with cold water 
and spread out upon a floor of cow-dung ashes to dry, a cloth being 
stretched across to keep them clean. In six hours they arc ready to be 
reeled, but should experience show that some are still not ready, these 
are carefully picked out and exposed for a longer period to the action of 
the sun. 

Each cocoon is now carefully picked by the hand, so as to remove the 
waste outer shell known as JhiirL This substance is sold at a small rate 
to potters to make the brushes with which they apply the pigments to 
their wares. The outer continuous fibre of each cocoon is then sought 
with the hand, and those from 5 to 10 cocoons (according to thickness of 
required thread) are twisted together by being rubbed across the left 
thigh. The thread thus formed is wound upon a crude spindle, which is 
twirled in one hand while the fibres are twisted by being rubbed upon the 
thigh with the other. While being reeled the tasai' cocoons are not placed 
in hot water, but are left quite dry dancing about in a basket. The first 
or finest thread removed in this way is called liii\ After the removal of 
the lak there remains a coarser thread which is next reeled. This is known 
by the same name as the waste, namely, This coarser thread is 
sold to men who prepare silk strings. ^ '1 he perforated cocoons are also 
reeled, but* they bring a much lower price, because the fibre has to be so 
often joined that the thread is very inferior. 

Working in this way a woman will boil, dry, and reel about one 
rupee’s worth or 400 cocoons in 10 days, or 1,200 a month. These will 
yield about 2'247ib of fine thread (lak) worth R5-6, and ij annas ofjhurt. 
The cost of pots and firewood leave a profit of Ri-8 to K1-12 per men- 
sem (Dr, Buchanan), In the account of ^<i,9iTr-reeling in the GaseUeer of 
the Santal Parganas it is stated that an average knhan of 1,280 cocoons 
yield.s from to 2 seers of silk., This would ‘t>e a considerably 
higher return than that given by Dr. Buchanan-Hamilton. 

One of the greatest difficulties in reeling tasar ^ after the ^cocoons have 
once been softened, is to make the separate strands cohere in the reeled 
thread or “single.’* This difficulty does not cxi.st in the case of mulberry 
silk, where, unlike the tasar^thQ cement is only softened duri, ng the process 
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of reeling. By some of the new methods of reeling tasar, this difficulty, it ; REELING 
is understood, is now, however, overcome by passing the “ single ” through ; Katlve Mode* 
a special gummy preparation, which not only causes adhesion but irnp^ts j 
a gloss to thehbre that greatly enhances its value. Report has it that ; 
the gum of a Sterculia {katila) has been found peculiarly suitable for this j 
purpose . I 

• Italiaa, French, and other Improved modes of Reeling. | Italian mode. 

In principle this is identical with that described as practised by the ‘ ^ 

tMatives of India, namelv, the extraction or uncoiling of the natural fibre 
fi^om the cocoon (each of which, as prepared by the insect, is composed of ; 
two filaments)*, the fibres from a required number of cocoons being wound j 
together and slightly twisted into a thread known as a “single/* In 
practice, it is very aiffcrent however. The fibre is cleansed of all its 
impurities, which, by the Native process, are left adhering to it. A fixed ^ 
and definite number of fibres are wound together into the “ single,** which . 
is of uniform thickness, and much finer than can be produced by the ; 

Natives of India. In other words, the one produces a careless or acciden- ; 
tal thread, and the other an accurate and definite one. A skein of l,ooo I 
yards in length of the ordinary native-reeled ** single '* weighs from 9 to ; 

15 drams, technically known as 152 to 255 “deniers.** From tasar 
cocoons reded by the Italian process Mr. Wardle obtained a size of 51 
deniers or 3 drams per 1,000 yards. The fibre is about part of 
an inch, or three times as thick as ordinary silk, so that 5* deniers would, 
for such a fibre, be regarded as a good practicable result. The denier is 
equal to about o 825 grains. 

The cocoons are boiled for a considerable time in an alkaline solution, 
to which some glycerine may be added. After being boiled they are con- 
vr'ved to a basin over whicb a semi-rotating brush i.s so adjusted as to 
brush ofi the outer waste shell and ultimately pick out the continuous ; 
threads. When these have been found the cocoons arc transferred to the ; 
recler. A number of cocoons, with the ends of their found fibres twisted 
together, are placed in the hot-water basin of the reeling machine; four or 
live of these are passed through ilie agate centre guides and the croiseitr, 
and are thus cleansed, and to a required extent iwisied, before being con- 
veyed to the reel. The reel is driven by a handle or windlass, and the 
connection between the fly wheel and the reel is such that the reeler may 
stop the action at any moment, having a lever near by which throws the .. 
reel out of gear, should an)- necessity arise for stopping the machine. The i 
ntomcnl a tlircad breaks, or w henever a cocoon is reeled out. the end of a 
fresh one is quickly presenlcci and the action coniinued. 

Pre^)ared by this mode the thread is cleaner and devoid of smell ; it 
lakes colour more rapidly, and without requiring to be bleached, the lighter 
shades of colours may Vk- given to the silk. 

The Imlian-reelecI fibre, the primary thread, or “single,** produced by 
reeling, has now to go thr<>ugh the process technically known as “ threw- | 
ing.** Two or more “singles” are “thrown*’ together, and spun or , 
twisted into a yarn, bor many years English spinners could only pro* j 
ducc the “ tr.am” or weft required by the silk*weavcrs. The finer and ; 
more delicate “ organzine ” or warp had to be imported from Italy anfl j 
bVance. JohifLombe of Derby managed to become possessed of the j 
secret how'cver, and from that date it sprjjad rapidly over the world. The j 
tram or weft yarns .are composed of two or more singles, only slightly 1 
twisted toJ5:clher, being left loose and open so as to cover more freely the | 
warp. Warps .are rarely composed of more than two singles, and for fine j 
warps a “ single *' alone is used. It \i much more difficult, therefore, to pro- ! 
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duce the warp which has to go through six processes, vijr., winding, clean* 
ing, spinning, doublings spinning, and reeling ; the warp has eight turns 
in the inch, weft only four. Reeling is as a rule performed by quite a dis- 
tinct person from the spinner, and the singles reach the latter firmly twisted 
into ** knots ” and lied up in batches known as ** books.” The Italian- 
reeled iasar is as pure as ordinary ssik, and only loses two ounces a Ih on 
being dyed, while Native-reeled tasar loses as much as seven and never less 
than five ounces a ft. That is to say, the European-reeled yarn loses 12! 
as compared to 374 per cent. The books of thrown silk, as they reach 
the weaver, are known as hard yarn.” For most fabrics they have to' be 
softened by being boiled, a process which brings out {he brilliancy oT the 
fibre as well as softens the yarn. By the process 0,“ ^softening Native 
yarns lose seriously in weight, and thus not only are Native-reeled .singles 
and thrown yarns unsuited for the majority of European purposes, but on 
being purified they lose so seriously as of necessity tocause their commercial 
value to be considerably below that of European- reeled and thrown silks. 
So great are these disadvantages that the future of tasar silk depends 
more upon the efforts put forth to improve the reding than upon improv^e- 
ments in the breed of the insect. 

Since the above abstract of the main ideas brought to light on the 
subject of reeling of appt*ared in the Calcutta International Exhi- 

bition, the subject has been greatly advanced and st,‘veral patents taken 
out, many of which {such as that discovered by Mr. Cleghorn), produce 
very nearly all that could be desired. Indeed, it may be said that, within 
the past few years the subject has, both in India and Europe, made rapid 
strides, but most of the discoveries bearing on this subject arc at the pre- 
sent day confidential, and cannot, therefore, be discussed in this place. 
Mr, Wardte alludes, in the highest terms, to the improvements made in 
India in reeling tasar silk, as manife.sted by the sample shown at the Jubi- 
lee Exhibition, Manchester. Thus, for example, he says : “ Tus.ser silk, loo, 
as adapted for export, has been, during the last ten years, very slow in 
taking root in India, and large supplies have had to be obtained from 
China to meet the ^adually growing European demand. At the Paris 
Exhibition of 1878, Sir Philip Ounliffe-Owen determined, with my assist- 
ance, to give this silk an emportunily of asserting itself, and afterwards, 
in the Indian Museum, at South Ken.sington, he took care that its capalh- 
lities and uses should be conspicuously displayed. Not a little of the in- 
dustrial growth of this useful though wild silk is due to his encouragement, 
and now in tivs Exhibition can be seen the fruits of all the care which has 
been bestowed upon it in various ways, and I am more than pleasexi to 
state that India now has an enormoics and yearly increasing demand.*' 
So sanguine a view of the Indian trade would scarcely seem justified by the 
facts brought, together in this paper, though improvements have doubtless 
taken place. But Mr, Wardla continues in another pasag* , A number 
of gentlemen in India are vicing with e^ich other to improve the methods 
of reeling, and with singular .succe.ss. In the Exhibits of Tusser raw^-silk are 
shown results w'hich, a few years ago, would have been thought to bc^ impos- 
sible* Already this silk is capable of far more extended use than ever be- 
fore, and although it cannot be expected, on account of its structure and 
properties, to take the place of the more beautiful .silk of the Bombyetdse, 
It has its u.ses. and those in a much nigher degree than St was ever thought 
susceptible of.” So, again, Mr. Wardle says of India, “ Her tusser silk is 
now an established and well-rooted industry, a few ye<irs ago in export 
non-existing.” Mr. Wardle catalogues a f;iirly extensive sEries of tasar, 
coccx>ns and silk, shewn at the Manchester Eixhibidon, a.s, for example, 
cocoons from Singbhum, Ranchi, Manbhum, Birbhum, Burdwan, Darjil* 
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\nff and Gaya in Bengal ; from Ganjam, North Arcot, Dudhi, Yerak, 
Caddapah, and Madras in South India ; from Phillaurand the Beas in the 
Pa? jdb. Tttsiir Silk <dycd and undyed) and silk waste and thread from 
the 24-Pergunnahs, Birbhum, Fatwa, Burdwan, Singbhum, Manbhum, 
Ranchi^ Gaya, Murshidabad, Midnapur, Orissa, Hankura, and Shahabad 
in Bengal. Commenting on some ot the exhibits he says of Mr. T. F. 
Peppe’aShahahad samples that they were reeled by Natives who used cas- 
lor-oil and the alkaline earth sitj/t matt — to aid in the proc ess. A tasar raw- 
sijk of improved reeling was shown by Messrs. Louis Payen Co., from ; 
th<iir Filature at Berhampur in Bengal. A case of samples from Messrs. 
Robert Watson Co., Surdah in Rajshahi ; from Mr. T. F. Peppers 
Arrah (a case of cocoons, silk, w.'iste, .and fabrics of tiisar). Also a large 
assortment of tasar cocoons, silk (bleached while) dyed various shades 
and of piece goods by doshua Wardle & Sons. Concluding this section ' 
of his Catalogue, Mr, Wardle deals with certain exhibits designated ; 
* European Utilisation of Tosser Silk.* This embraces certain stuffs after 
the manner of Madras Muslins, the woven patterns of which are tasar 
%ilk variously coloured. Tnis was lent by Messrs. Alexander Jamieson 
&Co., of Glasgow. A tasar silk rug, designed by Mr. William Morris, and 
also a large insar silk rug dyed in permanent Indian dyes ; the5ie were 
exhibited by Mr, Wardle himself. But in this section of the Exhibition 
were also shown Fichus or Shawls of Ijeicester manufacture made of tasar ; 
Chenille silk shawls of GtTman manufacture; Lyons mamifictures 

of tas tr ; and seal cloth of Yorkshire make. This fabric, Mr. Wardle 
adds, has a deep plush pile very much rcrsembliiig s^al skin, but much 
healthier to wear.** 

M. Natulis Rondot, in letter Proceedings Agri^Horticultural Society 
of India ^ p 6 j) on the subject of tasar manufactures, alludes to certain 
important features of the trade which seem pertinent, regarding which it ' 
need scarcely be added that he accepts the term “ tasar ** as applicable to all 
silks which in the present article have l>een designatexl ^‘wild silks ** He 
remarks: Ihe demand for Raw Silks of wild w'orms continues very 

active, and is likely to remain so, provided, of course?, the prices are not 
very high, as the silk of the wild worms of India is inferior to the silk of 
the domesticated mulberry worms. As soon as the price of fusser silk i 
approaches the prices of China or Japan silks, preference is gi\en to the 
latter, and this preference is justified. 

'"The tusser silks have, at the present time, the l>encfit of a move in 
fashion, but sufficient quantities are not received to meet the wants of 
manufacturers, and cloths of tusicr silk are made mixed with silks other . 
than ittss/rr^ 

“This will seem strange to you, but three things must be considered -* ; 
" tsi — rhe great influence which fashion has on manufacture. 

" .ind — The large quantity of silks used by the manufactories of « 
Lyons. ; 

** The smallness, up to dale, of the production of silks known j 
as tusser, ! 

** It is because I know that the main object of the Society is to help the j 
development and prosperity of Indian industries, w^uh a view to the public^ 
interest, that I Iftive urged that your Society should advise its members I 
and correspondents not to venture, except, with a knowledge, in the silk : 
trade. The nature and qu.ality of the cocoons are of great importance, j 
and it shoufd at the outset be known what value the materials procurable ! 
have in an industrial point of view. 

We have as miicn interest in France to be well provided w'ith cocoons • 
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and silks, as the growers and merchants of India have in finding a large 
market for their cocoons and silks. But there are cocoons and silks for 
which we do not care, because they do not suit our requirements, and it is 
as well that the fact should be known in your quarters/' 

The European * Manufactures of Tasar Silk. 

In addition to the remarks already made on this subject, the following 
passage maybe reprinted from the author’s Calcutta International Bx- 
nibition Catalogue which appeared in 1S84 : — 

1st— Imitation seal-skin cloth. — The use of this fabric for cloaks and 
mantles for winter wear has already commanded a regular and estalv 
lished place in the market. The Tasar-spun thread for this purpose has 
a much closer resemblance to the true seal-skin than cx)uld lx? produced 
from any known species of reeled silk, and it is, inoret^ver, much more 
durable. 

2ad — Tasar spun yarn also bids fair to become an important substitute 
in the manufacture of Utrecht velvet. 

3rd— It promises to become extensively used in Carpxjt manufactiir % 
excelling all other silks in possessing rigidity, a quality indispensible in a 
carpet fibre. The brilliancy with which the silk-coloufed threads enliven 
carpets and other mixed fabrics seems certain to give birth to a totally 
new and unlimited industry. 

Mr. Wardle, from whom the above information r(?garding the manu- 
factures of the tasar has been derived, urges the ab-sr^lute necessity of 
pressing upon the people of India this new discovery, with the view of 
encouraging them to preserve the vart quantities of eexoon waste, the 
supply of which in Europe will be the only impediment to the develop- 
ment of this new industry, China is already alive to this position, and at 
present the waste and perforated cocoons used in the spinning trade are 
chiefly imported into Europe from that country. 

Reeled tasar silk has also undergone immense improvements, and is 
largely made into silk fringes and into the woollen cloths know-n as grena- 
dine or mandarin. It has been contended that this new impulse to the tasar 


♦.Since the above was passed to Press, the author has tecciveda copy of 
Mr, T. Wardle's lecture read before the Society of Arts {London, May 
in which he enumeratss many new purposes fur which tasar silk has fotind a ready 
market. Thtese may ba mentioned by name in the order dealt with by Mr. 
Wardle Tussei- File Fabrics; Tusser Embroidery ; rrirninin;:,^ Materials; Hand- 
kerchiefs; Tusser CarjHsts and Rugs; Opera Shawls; lace; Elastic Webs; Print»*d 
Tuiser silk ; Embossing with Tusser silk, etc. In reply to Lady Egerton’s enquiry 
as to the suitability of tasar for dress Mr. Wardle said ; ** A fabric, such as that 
required for the best purposes of dress, would never equal those of the best silk; but 
there were a great many purposes for which it could be used, chidly for furniture 
silks, and for cloaks and shawls, and even for dress secondary only to the txsst silk ; 
but one of its chief uses was for trimmings and chenille, in which very successful effects 
were produced, both on the Continent and in England.” 

While Mr. Wardle in the opening sentences of his lecture gave the distinction, 
which he has not before made sufficiently dear {seo his Handbook, pp. 14, 39, etc.,) 
into Chinese and Indian toar, he unfortunately did not preserve that distinction when 
dealing with th^ manufactures. This is the more to 1^, regretted since, while India 
might attempt the cultivation of the Chinese, worm in the temjjerate tracts of the 
country, her interest in her indigenous tropical worm are of an altogether indepen- 
dent nature. In other words, if siiitablefor the sarnc purposes, these two forms of silk 
(from a sericultural point of view) are more dissimilar than the tasar ifi*from the mul- 
berry-feeding insects of India. I^th mayiand are reared in this same localities, „ but 
the Chin :;se and the Indian tasar never could be produced side by side. 
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trade largely took its birth from the Paris Exhibition, where these facts 
were first prominently published. Mr. Wardle (Handbook, p. 3 g) gave TURKS,* 
the average London consumption for tlie four years ending 1877 as 238 ^ 
bales, for 1878 (the year of the Paris Exhibition) it became 736 bales, 
while in 1879 the consumption was increased to 1,14.2 bales. 

But amongst the siks of European commerce Indian tasar occupies 
perl^aps tlie least important position. This is doubtless due chiefly to iConf. witr. f>, 
three causes, namely» jfirst, that one maund of cocoons of tasar yields | 
about 4 seers of silk-reeled fibre or ,*ith of the weight, while mulberry 
hoccK^ns give almost half weight of fibre. This difficulty has now, 

Hbwever, been all but removecT While the entire weight cannot be 
reeled, every Y^rticle of the cocoon can be utilised. The second great 
difficulty to the development of the Indian tasar silk trade is the imperfect ' 
and faulty system of Indian reeling. This fact is at once established by | 
the published figures of the sales of /<75/?r-reeled fibre, the Italian or | 
improved fibre obtaining three or four limes the price of the ordinary ; 
Native-reeled silk. Wh.at seems wanted thereftire is to introduce the ; 

Italian or other improved pr<x:e.sses of reeling the cocoon (so far as that 
may be found possible), and to instruct the Natives to carefully preserve 
the waste or outer shell, when the wild industry might become one 
of some importance. It might afiord romuneratsve employnient for a 
certain percentage of the population of our lower hilly undulations, wlio, 
by n;itiire, are opposed to agricultural lal>our, but who are driven out of the 
silk n^arket through their low-land neighbours having taken to rearing the 
domesticated mulluTry silk worm as an auxiliary to their otlier employ- 
ments. 'I’he third great dilficulty, and the one which is perhaps of chief 
importance, lies in the fact that the insect is a wild one and has hitherto not 
pnn ed amenable to ( omplt ie domestication, but tlie social customs and 
habits of the Ipcople <»f India are inimical to changes and hence oppose 
progression. 


Dyeing and Bleaching of Tasar Silk. DYEING jc 

It was for long thought that an utterly insurmountable obstacle existed BLEjVCinNG. 
to the d‘=‘velopment olThe silk trade in the difficult \ experienced in 2000 
causing the fibre to lake the lighter shades of c<jlour. That is to say, it 
was regarded as impossible to 'bkach the fibre so as to lit it ic'take the 
lighter shades. Within the past few years, however, this has been so far 
overcome that time may be stated to be all thai is required to secure com- 
plete success, in other words to allow of the development of scientific princi- 
ples which have already been recognised as having vanquished the difticulty 
of bleaching. There are two widely dillerent modes by which this most 
desir;^)le object has been accomplished. Allusion lias already been made 
to Major Coussmaker's discovery, regarding the matter voided by the in- 
sect, during the construction of its cocoon. This was stated to constitute Ihe r m nt of 
Cement used by the worm in consolidating its cocoon, and to be the sub- Cownk 
stance which imparled the objectionable colour to the fibre. Sy.stems of 206l 
improved feeding were stated to greatly alter the nature of the excrements, Cov/, viik 
and so completely was Major Ooussrriaker able to carry out this idea that ! PP* USi N 4 * 
he prodiiceci cocoons perfectly free from the objectionable colouring matter, I 
the worm having been taught to void the injurious materials l.>cfore con- j 
structing the c^oon. If it were possible to completely domesticate the Indian | Cost of 
insect and to produce its cocoons profitably, this di.scovery would doubtless Production. 

E rove a convenient and practicable sojfition of the difficulty of bleaching, [ 2062 

ut unfortunately the cost of production renders domestication unprofitable. ' C()nf. 7 vitk 
The natural cocoon has now, however, been found to be capable of l>leach- 
ing or of parting with its colour whenever the fibre is brought into contact 
with nauscent oxygen. This was first discovered by M. Tessie du Motay, 
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who used permanganate of potash for this purpose,— one of the most 
powerful oxidising bodies, upon organic matter, unfortunately, however, 
this substance injures the fibre, but the rc-action establishes a principle 
which seems likely to be applied successfully wdth some other re-agent* 
Binoxide of barium, by simple contact with the fibre, accomplishes the 
same purpose, but it is expensive. Motay, however, obtained a gold 

1 medal at the Paris Exhibition of 1878, so that he may be accepted as the 
pioneer in the efiort to bleach tasar silk. The advances in (his branch of 

1 sericulture have been so rapid that it may, in fact, be said that ta^ar 

1 cocoons can be now economically and cheaply bleached. 

Major Ooussmaker, in his final report of the Bombay tasar l^ilk 
experiments, conducted by him, furnishes, for example, Ibr following parti- 
culars regarding the bleaching of the silk 

"1 take this opportunity of putting on record some information which Mr, 
Wardle has kin^lly placed at my disposal regarding the bleaching of tamr silk. It is 
well known that the gicat objection to this silk was Us natural colour and reputed 
inability to take dye satisfactorily. Mr. Wardle has made a p*rsisterit series of ex- 
periments to overcome these defects, and informs me that he has now perfectly s«c^- 
ceeded, and there will always be a demand for clean, evenly reded ta^ar silk thu^ 
bleached. His method is as follows; Mix in water well vmprcgiuted with laift soap, 
carbmate of soda crystals equal in weight to one-quarter of the Htik to be tdeached, 
and imm;;rsiug the stik, Ixiil it for a little more than half an hour. Then wash it 
thoroughly first in hot and afterwards in cold water, until it is perfectly clean. Next 
put it into a narrow deep vessel, and Itaving added a few drops ot ammonia to the liqukl 
peroxide of hydrogen, so as to make it alkaline^ pour it over the silk, until it com- 
\ pletcly covers it. The lUk while undergoing this treatment must be kept perfectly 

, in the dark, and if the peroxide does not remain alkaline, a little more ammonia mu'«t 

( be adderl. Keep the sdk in this state for 24 hours, then beat up the mixture, till its 

1 temperature reaches 130*^-130® Fahr., and let it remain at this heat for u hours, 

! when it wilt be found that the silk has become bleached. * 


i ‘Ml« also gfives the tolkjwini: instructions for prefxsrin^ pcroxifle of hydmjB'en: 

I Mix one part ot hv<frochloric acid w*th sis parts of W 4 tm\ ArU! to this, /j^radn- 

j aliy^fimly pomi^Tfd barium dioxide (commercial), until the acid is ntm- 

I traiiscd. Stir the liquid all the time, takine care not to add the barium quickly ior 

i fear oi raising the temperature. Next add baryta water, a concentrated solution of 

1 Barium monoxide, to the mixture. At first a dirty-looking brown precipitate will be 
I formed, showing that the oxides of iron or other metals which exist as impurities in 

! the commercial liatium dioxide are being got rid o 4 . In a short time, citreJuUy 

I watching throngh the sides of the glass vessel in which you are making the prepara* 

; tion, you will see that a white precipitate is beginniitg to form ; directly this appears, 

pour off the liquid into a clean glass vessel, filtering it at the time and continue to arj*! 
the baryta water very gradually, as long as an)» precipitate forms; you ran tell 
when this stops by tak'mg a drop but, ani ^ding baryta water to it, if it has no effect 
you will see that no mors precipitate will fall in the bulk. 

'* l-ct the white crystalline precipitate stand for a short time, and then pouring off 
the liquid add a little pure water, and pour off that also. Repeat this operation 
several timi^, so as to be sure that the precipitate is thoroughly cleansed, aticiing less 
and le&s water each time, till the pure precipitate alonn remains. 

"Take or 8 parts of pure water and one of the purest sulphuric acid available, 
mix them and let them get perfectly cool. 

"When quite cool, add the white precipitate very gradually until the mixture is 
neutralised, great care being taken to let the precipitate fail in slowly and uniformly 
to settle at the bottom of the vessel. If the liquid be at all discoloured, filter it again. 
This makes the pure solution of peroxide of hydrogen, which must be decanted into 
Slone jars and put away till wanted in a cool dark place/' 

' Altbaugh particulars of the various processes now in ^se for bleachinjf 
this silk have not as yet been published, it may be said that both in France 
and in England the object in view has been completely attained. Ta$ar 
may now be bleached pure white and thus rendered capable of J>ein^ dyed 
into the lightest shades. The commonly accepted view that the Natives of 
India could not dye tasar silk, prio’* to the modern advancements which 
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have been accomplished in Europe* is, however, quite incorrect. They 
have from time immemorial thoroughly understo^ nunrierous and com- :BbEACEiJHi* 
plicated methods of applying most if not all of their permanent tinctorial | 
reagents to this silk, indeed, it may safdy be said tha| the progress | 
maae by mulberry silk, in displacing tasar from popular detitanda* operated 1 
prejudicially on the tasar-s\\V, dyer’s industry. In some of the great iasar | 
centres of trade, a century ago, the dyer^s art was in a flourishing state, i 
Thb earlier records of such districts as Bli^galpur speak not only of thou- j 
sands of ta$ar looms daily at work, where there are rK)w not hundreds, but \ 
they deal with the marvellous results attained by the skilled fasar^sWk ■ 
dyers— a trade practically extinct. From one end of India to the other j 
similar record^ tnay be found, but in the reports of dyeing it is rare that the j 
exact processes adooted with tasar, as distinct from other silks, are given I 
by writers on the subject. An extensive series of reports might, however, S 
be quoted in which it is said the dyers of this and that tow n are expert in 
the art of imparling all shades of colour to t^sar. Thus, for example. Or. 5 
G. Smith in 1859 (Jaur. Agri^*Hort» Soc., Ind., A 7 ., 426) utoIc of 
Hyderabad that ** the dyers dye iasar silk all coUmrs except green.” He 
gives the prenress to be pursued in producing various shades of red, orange, 
yellow', and black. Space cannot be afforded to repiibli.sh Dr. Smith’s 
paper, but from this reference to it, the reader who may he speciallv in- 
terested in the subject should have no diflrcuUv in seeing the original. 

Suffice it to say that Irmc (chupiam) w ould appear to have been an essential 
element in the tlyderabad methods of dyeing Usar. In the case of the pro- 
duction of shades of red and yellow*, alum was also u^ed along wiih the 
Vime, but for black, an alkali i prepared from the leaves of the Butt* 

frondosa) was substituted. It may in p;:issing be mentioned that the ^ 

Hvdcralxid black tasar tlyet, used in Dr. Smithes time, were derived from ^ 
indigo, but apparently noT fermentation tiKik place. The seeds of Morinda ; 
tinctoiia were? regarded as an indispensible element in the preparation. 

These, we are told, afforded a ** glutinous fluid/’ the function of which it is 
difficult to discover. The red dyes described by Dr. Smith were obtained 
from lac in combination with an infusion of mhi lamannds. New tamarinds, 
we are informed, were injurious. Throughout India, wherever tasar silk : 
dyeing is practised, the use of t.amarind.s is highly spoken of in all light , 
shades. Whether these have in any wav a bleaching property or merely 
cle.ir or brighten the dye, it w'ould l>e difficult to s;iy w ithout actual experf- 
rnent. j 

A fairly extensive series of articles similar to lh,at by Dr. Smith might ; 
be quoted on the subject of dyeing. In many of these the remark 
occurs that the silk is first bleached* before being' dyed for the lighter 
shade's. The authors of these reports do not appear, however, to have i 
observed that the process of bleaching was by a long wav the most inter- 
c.st mg feature. The writer has, therefore, fai’led to find* any particulars , 

regarding the bleaching of fasar, but it would appear highly likely that a 
fresh investigation conducted throughout India might even now suffice to ^ 
elicit from the veterans of the tinctorial craft, some particulars of the de- 
cayed if not forgotten art— forgotten through the lesser demand for fasar ^ ^ 

goods. For this purpose, perhaps, no more hopeful province exists, for 
special enguiry, than the Central Provinces. Some few years ago the Gov- 
ernment ot lidia instituteii an investigation on the subject of the dves and 
dye processes of the country. As the result. Sir E. 0 . Buck broirght out 
his report on the fef Tans o/Mhe North-West Provinces; Mr. L. 

Liotard published his Memorandum on the Dyes of Indian Growth Sf 

* Liotard, Memo, on GrmrM, zj?/. 
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Production, and Dr. H. McOann wrote his Dyes Tans ol Bengal. 
Any person taking the trouble to turn over the pages of these publications 
*will be satisfied that vvhile to Mr. Wardte is largely due the honour of 
having first successfully used Indian permanent dves on tasar silk in 
Europe, to the Native dyers of India is no less due the merit of having in- 
herited and improved, from their ancestors, it mav be blindfoldly, all and 
perhaps more than has been as yet discovered by their more "fortunate 
brethren of the West, through scientific methods. If by way of illustrating 
the full force of this contention, the pages of Mr. Liotard*$ Memorandum 
(published in 1881) be turned over, and special attention be paid to the re- 
marks regarding the processes of dyeing known and practised in the Cc*n- 
tral Provinces, it will be seen that in one of the great tasaiy producing Pro 
vinces nearly as good results are, and have for centuries been, obtained in 
the dyeing of that silk as prevail with the more easily-dyed mulberry silk. 
Thus; — 

Rbo Dyes on Tasar Silk. 

In Seoni {Liotard^ p* 6 ^) lac, alum, turmeric, and lodh (Symplocos bark) 
used to produce shades of red on tasar, though the colour is not durable. 
But if after being so dyed it be boiled in tamarind ‘‘until the dissolution 
of the red colour is stopped, and while or unclean water becomes visible,’* 
“the colour thus given to the silk will be durable.** It is called the 
lukhiii shade by dyer*;. 

In Sambalpore the process is slightly different. The ingredients are 
lac, myrobalans ash, and lodh b;irk. From these materials a dye-stull is 
prepared which wull keep good for a month. This is manufactured by the 
turkari and sold to the koshta. When about to be used by the koMa the 
hanks of tasar are dipped in the dye-stuff for six hours, washed out, and 
boiled with tamarinds (the green fruit preferentially). Any desired shade 
can be produced. 

Yellow Dyes on Tasar. 

Throughout the Centra! Provinces, and, indeed, with the Indian dyers 
generally, the flowers of Butea frondosa are viewtxJ as of great value in 
silk-dyeing. By some of the processes described by Mr. Liotard 
ip, go) the colour is permanent, by others not. I’he mordant employed 
is alum, but in some cases Sesamum oil is also used. The kumida dvc 
(the powder from the fruits of Mallotus philippinensis ) is also one of tfie 
yellow dye-stuffs for tasar. The dye powder is for this purpose mixed with 
the ash of the w'ood of the myrobalan (Termiaalia Arjuna), the two powders 
being thrown in w'ater and allow'ed to stand bv till the sediment subsides. 
The water is then decanted into another vessel in w’hich is placed, finely 
powdered lodh bark. The tasar silk is next soaked for six hours in the 
preparation ; it is taken out and dried, put back again in the fluid, dried, 
again submerged until the liquid is used up or the fabric obtains the de- 
sired shade. It is then fixed and is of a brilliant yellow. 

Blok Dyes on Tasar, t 

The process of dying tasar with indigo differs in no essential feature 
from that with cotton or mulberry silk. The dyers of the Central Prov- 
inces, however, use very largely the seeds of Cassia Tont along with the 
indigo. 

Mixtures of Red & Yellow-Orange on Tasar. 

In the Central Provinces the dyers produce any shade of orange on tasar 
silk by adding to the flowers of But«A frondosa a certain amount of lime. 
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The process pursued is otherwise identical with that followcid in the pro- 
duction of bright yellow tints. If a deep orange colour be desired, the 
Pamela pow^der is combined with the Butea flowers (Ltofardy p* 12$). 

Black and Mixtures of other Colours. 

In the Central Provinces iasar is often dyed a yellowish-brown colour. 

Few' this purpose the barks of rohan (Soymida fehrifuga) and lodh (Sym- 
plocos racemosa) are ust?d. About two seers of each of these barks are 
boiled in 10 seers water, and w^hen half the quantity of the water has 
evaporated it is ready for use. The colour prcnduced is fixed with cate- 
chu and lime,, but alum may be employed in place of ihe.sc mordants. 

The silk is nAl saturated in the mordant and dried a little, then placed in 
the dye solution {Liotiird^ p, 12J). I’he process of obtaining black has 
already been discussed in the remarks regarding liyderabad. In Mysore 
gall nuts arc used for that purpose, the silk l>eing first steeped in rice water 
in which iron has been kept for eight or ten days. 

Mixtures of Blue k Yellow-Greens. Bluc&Yellow* 

On this subject Mr. Liotard writes: — ‘‘Thus in some of the districts 
of the Central rVo\ inces bleached tasar silk, after having been coloured 20/0 
with indigo, is d\ed as follows: twenty ioLis of turmeric and 5 i.das o5 
alum are ptjiincled and dissolved in 3 seers of water ; then I seer weight ’ 
of tasar, coloured at first with indigo, is dipped in the yellow dye three or ; 
four time.s being dried before each dipping ; and lastly, the tasar is boiled 
with tamarind juice, and receives a permanent green colour.’' In the ; 

Niifam’s Territory ^‘a similar process obtains, with this diOercnce that I 
lemon juice is used with the turmeric instead of alum, and that alum takes 
the place of tamarind juice. Sometimes, instead of indigo, the flowers of 
the * Marking-nul-tree. * called in the vernacular kuikarsif^:t\ or Semi- 
carpus Anacardtuni, are used.” 'I he auth<‘r does not recollect of having 
heard before of a blue dye being obtained from the flowers of Scmicarpus, i 
and il3 vernacular name is not kakursingi in any pan of India. I hal j 
name is almost universally given to the galls on Pistacia integerrima. a ; 

Himalayan tree. These galls are exported all over India and used as a 
m<u'dant in dyeing. They are especially mentioned as employed by the 
silk-dyers of HOmbay in the pHnluction of the shades of green from indigo 
and some y ellow tinctorial substance. Though not specially mentioned 
as employes:! willi tasar silk, Mr. Liotard further infiirms us that the silk- , 
dyers of the Panjdb, in the production of shades of gnen, ufn} akalbir 
(t>atis€a cannabixia), turmeric, alum, and mica in the production of the 
famed pistachio green of that Province. He makes no mention of indigo, 
buf presumably the fabric is first dyed blue. In Sialkut the r<x>t of rhubarb 
is said to be used as the yellow dye for silk intended to receive a green ^ 
shade. 

But the reader is, perhaps, satisfied, from the examples given, that the 
Natives of India are by no means ignorant of metlu^s of dveing tasar j 
silk. Nearly everv tinctorial substance can be fixed, more or less per- j 
manently, on that fibre. Indtxd, some dyes which arc fleeting on cotton 1 
are fixed or almost so on tasar silk, it is a common statement by Euro- | 
pean writers, however, that tasar silk shows a stronger affinity for »fleet- ; 
mg (petit th fit) dyes than for those of a more permanent nature. Hence 
the ease w ith which it lends itself to anilin# colours. One feature already ! 
comnjcnttd on in all the Indian reports on methods of dyeing tasar ' 
is the almost universal use of lime or of tamarind, separately or together. 

At the Colonial and Indian Exhibition there were shown in the Silk 
Court# many scumples of fabrics of varying structure*, dyed in every shade 
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of colour. Many of these were produced by Mr* Wardle, a gentle- 
man who, of English dyers, has certainly taken a prominent place in 
advancing the knowledge of this subject. Mr* Wardte would himself, 
however, be the last person to allow the labours of the great French 
pioneers to be forgotten.* Some sixty years ago M. Loiseleui^Destong- 
champs directed tne attention of the French manufacturers to the subject 
of tasar and other wild silks. 

In 1849 M. Quinon, a distinguished dyer of Lyons, applied himself to the 
study of the gum and colouring matter of tasar silk. He was succe.ssful, 
and published several processes for extracting the gum, and bleaching and 
dyeing the silk. It remained, however, for M, fessie Ou Motay to place 
the bleaching of tasar silk on a sound scientific basis and, th^i efore, to render 
it possible to dye it in any shade and with any tinctorial m-iterial applT- 
cable to silk generally. The enlightened action taken by Mr. Wardle and 
his associates at the Paris Exhibition and on all subsequent occasions pre- 
vented the entire European interest from becoming confined to France. 

British manufacturers have fully held their own in the new trade, and the 
reaction of the interests arousea has been distinctly felt in India during , 
the past eight or ten years. It is thus, through n > ignorance of the popular 
revival that has given vitality to the so-cailed tasar trade, that the author 
of this review has been constrained to assume a tone of deprecation. He 
is fully aware of the value of the new trade, but is unable t ) .see in it any- 
thing as yet that could be construed into justifying high expectations lor 
India. In every aspect of the subject this country has unmistakably 
shown the strongest proofs of decline. The collection of cocoons is no 
longer profitable, a result due perhaps far more to the prosp rity of India 
and consequent higher value ot labour, than to depreci.ation of the value of 
these wild products. Tasar rilk-weaving has undoubtedly greatly con- 
tracted within the past half century, and everything p jints to a further 
decline rather than a revival of the village hand loom with its crude though 
durable silk productions. With such results, is it to Ixr wondered at that 
the dyer’s art has also felt the effects of changes so radical in their inHuences 
as to have converted the expert weavers in silk, woo), and cotton into com- 
mon agriculturalists ? It is the struggle between sterirr-power and hand 
labour. If the price paid for cocoons w'ill not repav domestication and 
production wdthin a limited area, the labour and expense 'of collection over 
extensive forests will only be remunerative at certain specially fa\ouraV>le 
points along the lines of communication and export. The fact that a 
totally distinct trade in a domesticated insect pays in China (the so-called 
Chinese ^.uar) is no argument that Indian tasar should be equally re- 
munerative. It would not be abandoned in favour of agricultural pursuits 
if the latter were not more profitable and more congenial tu the 
people. Chinese tasar is obtained from a dorneisticated or semi-domesti- 
cated worm, reared on the village trees, hence e.ach artisan or cultivator 
can add to his earnings by the production of a few cocoot\s without having 
to look to these as his sole source of livelihood. So far as has yet transpired, 
such a state of affairs is not attainable in India, with the tasar worm. 
Agriculture is opposed to the existence of the trees on w^hich it feeds. 
The extension of agricultural influence means, therefore, the expulsion of 
tasG-r production further and further into the depths of the forests. Thecol- 


• Since passing to Press the above remarks on the dyeinj^ of imar^ the writer 
has had the pleasure to receive a copy of Mr. T. Wardle*S lecture, re id 
before the Society of Arts at its meeting of the 14th May in which Mr. Wardle 
offers certain remarks on the progress made in dyeing tasar silk. He alludes to the 
large and expensive collection of Indian dye staffs that was sent to him lor the pur- 
pOM of investigation. Commenting on bis report on tliesehe say<i : “ In parrntheiis, I 
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lector of iasar cocoons is hi mseJf actuated by religious restrictions that alone ! 
are likely to prove fatal to progression for many years to come, perhaps for | 
centuries. Thus, for example, of Bh^galpur, (one of the great tasar stlk*pro- | 
ducing districts). Sir W. W, Hunter says : Women, who would seem to be ; 
the best fitted for the work of rearing and superintending tasar worms, are j 
entirely excluded, and even the wives of those engaged are not permitted to j 
approach the w'orkers* The low castes are excluded, as their appetites are j 
defiled by gross impurity of animal food. The workers cat sparingly, once j 
a day, rice cleaned without b^aling {alwd dhdn), and seasoned only with j 
•vegetables. They are not permitted to employ the washerman or the bar- ' 
her/’ Is it to be wondered at, therefore, that an occupation so repulsive i 
should not bo allosen if other mcxles of living can be and arc accessible ? j 
{Conf, Tilth p. 142.) I 
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TRADE IN TASAR k OTHER WILD SIUCS. j 

ll has already been stated that the earliest direct reference to the tasar \ 
silk of Bengalis that given by Rurnphius. He carefuily studied the ; 
insect in April 1691. and stated that the dirty yellow garments made of it | 
were technically known as (ji^tnghams). At the s^ime lime j 

Rurnphius alludes to the To 


wn as gtfigangs {gt nghams), At the same lime 
the Tonkin tracie in the same form of silk, so that it 
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seems safe to assume that tasar silk was contemporaneously known in j 
India and Tonkin. The first ofhi ial record of tasar is stated bv Roxburgh j 
to be that of Mr. M. Atkinson, who in 1796 wrote : ** I send you here- j 
with Dr. Roxburgh a spfjcimen of hughy fasseh silk . . . . , 
There are none of the Palma Christi species of fusseh* to be had here. 1 
I have heard that there is another variation of the tusseh silk-worm in 


the hills near Hanglipur.’* In Milhurns Oriental Commerce <£*</. iSij) j 
under the article ** Calcutia/' occurs a list of the Government Customs 1 
dues on imports and exports in which tasar silk appears. This is called j 
** lushat^ and is classed into “ 2 'usha *’ and Chassam,** These articles i 
were to pay 7*3 per cent, duty on the fixed valuation of 5 annas per setT ; 
for the former and 3 annas per seer for the latter. In tliat work also ■ 
ivccurs much useful information regarding tl>e rise and progress of the ; 
Indian and English silk trade. Regarding tasar it is remarked that it 
is “found in such abundance over many parts of Bengal, atul the adjoin* i 
ing provinces, as to have afforded to the Natives, from time immemorial, j 
a consideraV>ie supply of a most durable, coarse, dark-coloured silk, 1 


ff'cl Ikm»i>U to iiscntion that a work of this lal>»>nous and valiisibl'^ nature has, as far as ■ 
my cxpt ficrKe goes, nevt'i had such .scan!, tjcatiucnt at the hands of the (jovernment ' 
ot any ctomliy. .\iy as lar as any usefulness tt possesses cither to India or to 

bunyfc, i« a dead-letter, and it had Isfrcn more eainomical never to have published it. [ 
It, so far, has been hwe’s labour lost, j 

*‘1 he mt'thfxlof publishin;.; itwascvl the most parsimonknts kind, entirely coimtcr- j 
acting its usetulmrss. In vatu I urjred that it ought to bt.': pvbli.shrd in r*a;iland, and i 
to have the methods by which I succeeded in obtaining the beautiful colours you see i 
here inserted iit the IxKik.** j 

This was clearly an unfortunate mistake, for to the jxftoplc of India the expenditure * 
in makinji the collection (sent to Mr. Wardle) was spent in vain when all they ! 
were tiild, for example, was that /ax/ir, djr-d %yith **tir bark *’ obtained from Peshaw'ar 
took a yellow ish*drab colour by process “GX,** But in the preface to the Kef>ort 
Mr, Wardle informs t^e public that it was “not within the limits of ord^'barv 
prudence to p^iblish the means by wdiich I obtained the best results, Isecauss to have 
doo« fto would have laid open the business methods to the public which are private 
i»roperty and in which the ««cce»aful nafkir*:* of such a business tlepends.** The writer 
alludesio these facts by way of apolojcy lor his — not only in connection with ^ 

but throughout this work, '—having l»een ddiarred from freely quoting Mr. Wardle *$ ! 
methods of usinjj the Indian dye-stuffs, i 

* Eri silk, see tmlow at $>. 162. 
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commonly called iuss$h silk, which is woven into a kind of cloth callcxl 
tusseh duties, much worn by Brahmins and other sorts of Hindus. This 
substance would, no doubt, be highly useful to the inhabitants of many 
parts of America, and the south of Europe, where a cheap, light, coos 
durable dress, such as this silk makes, is much wanted.*’ 

The study of most articles of Indian trade reveals the fact that there 
are t^^^ markets of independent and often co-equal importance— the foreign 
and the internal. To an Empire of such magnitude as India, the latter is 
frequently the more important of the two, though it is a common error of 
popular writers to judge the Indian trade by its foreign imports a 'id 
exports. In no instance, perhaps, would this one-sided^aspcct prove more 
disastrous than in that of tasar silk. While within recert years there has 
been created a foreign market for Indian tusar raw silk and cocoons — a 
trade which, moreover, has begun to show signs of again declining— there 
has coincidenlly occurred an alarming falling off in the internal consump- 
tion of these cocoons and a corresponding decrease in local manufactures. 
So much so is this the case that from every corner of the Empire comes 
1 the statement that at present market rales it will not nay to collect the 
! ctKoons, and that the manufacturer’s price is now no longer obtainable 
j for his g<wls, so that reelers and weavers alike have had to abandon their 
j ancestral trades and take to other more profitable forms of earning a 
living. Neglect of such a state of affairs, and the bald presentation of the 
paltry returns of a new* foreign export trade in cocoons, would naturally 
convey a false impression of the Indian tasur trade. But this is what has 
I alone been represented to the public by most of the recent writers. That 
: the internal tasnr trade of India is steadily declining will have been 

I abundantly shown by the provincial chapters of this article, more especially 
I by the series of notes extracted from the annual reports of the internal 
I trade of Bengal. Were it necessary to produce further proof of this state- 
‘ ment, as much again could be written as has already been given. One or 
two examples need only be added. The first, from an unofficial source 
i and bearing a date prior to the rise of the foreign export trade of which so 

I much has been said. In the Saturday Review for October I4.th, 1876. the 

^ following occurred : ** The work of the tusar silk-weavers has so fallen 

oil that the Calcutta merchants no longer do business with them,” But an 
even stronger example may be given in the extinction of the Azimghiir 
manufactures. 7'his has already been briefly mentioned in connection 
with the remarks on the tasar silk of the North-West Provinces. Royle’s 
comments on this subject may be here given since they exhibit at the 
same time the then recorded exports of tasar piece goods 

” The Tusseh silk is still better known, having also afforded the Natives 
in Bengal, &:c.. a coarse durable silk, which is much esteemed ir India, 
both for -ladies* and children’s dresses; for the latter especially, on 
account of its cheapness and durability. This silk will proliably become 
an extensive article of commerce, as some of it having been sent on specu- 
lation to Paris in its unbleached state was there employed as a covering 
for parasols, and was found to. answer so well, that an instantaneous 
demand for it sprung up. The price advanced, and the quantity importerd 
into Europe, has greatly increased ; in 1S55, only 15B pieces, in 1836, 850, 
in 1837, 2,64.7, and in 1838 no less than 4,249 pieces were imported. 
Other uses will probably be found for it when it is bct.er known, and 
from the extensive tracts over which the Tusseh .silkworm is distributed, w'C 
know that this commerce is susceptible of great extension. As an instance 
of the quantities in which the Tusseh silk is pnxiuced in India, wc may 
adduce the evidence of Mr. R. Montgomery, of the Bengal Civil Service, 
for one district only. In an abstract statement in 1837, of the results of 
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the Survey and Settlemcnl of the district of Azim^hur, giving accurate 
returns of Uie total area cultivated, culturable, and of waste land, with the 
revenue of the district, Mr. Montgonnery has also given an estimate of the 
quantity of cloth, silk, and Tusseh manufactured, which Mr. Tucker and 
himself obtained from looms at work. In this statement 318,772 pieces of 
Tusseh silk are given as the quantity produced annually.’* j 

^ Royle is probably in error in regarding all tasar cloth as necessarily 
made of pure tasar silk, but Montgomery tells us there were 3,121 looms j 
at work on silk and tusar goods, and that the total piece goods manufac- } 
lured (cotton, silk, and tasar) was 909.436 pieces valued at R22, 72,308. j 
’Whrit is the state of affairs at Azimghur miw, fifty years subsequent to the 
date of the fii%l survey of that district ? The Government repons, of tlie 
North-West Provinces as a whole (not of one district of them'f, affirm that I 
** No weaving of cloth (that is to say, silk or tasar,-- Ed.) worth the name j 
is carried on, there being only one family in Ahraura engaged in the i 
manufacture.*’ On the other hand, we are assured by writers who ap- ' 
parently think only of the prosperity of the tasar industnes of Europe that j 
the Indian fa.vrir silk trade is now cstabUsheci ** and ** well rooted.’*) 
Mr. Ward!©, for example { JuhiUe Exhibition Cata'^ue, pp. 3$ and 26), i 
s^iysthatat “the Paris Exhibition of 1878 Sir Philip Cunliffe-Owen deter- ; 
mintxi, with my assistance, to giv'e this silk an opptrrtunity of assert- 
ing itself.” ** Not a little of the industrial growth of this useful though 
wild silk is due to his encouragement.'* f am more than pleased to state j 
that India now has .in enormous and yearly increasing demand.” Perhaps 
the reader may l:xi disposed to regard Mr. Wardle’s opinion as that of an 
enthusi.ist. H is ** enormous and yearly increasing demand ” would appear 
scarcely borne out by the actual facts of the trade. It is true ui China, hut 
not of India. The Chinese tasar is the produce Aatheraca pemyi mainly, 
not of A. paphia, so that although Milgarly called tasar, it is a perfectly dis- 
tinct rd)re from the true tasar. Tasar is, in fact, exclusively derived from 
India, and the foreign trade in the fibre is very insignificant indeed. Not | 
only so but the story of Azimgbur could be told of any and every district ; 
in India, for the Indian trade in tasar silk has seriously declined within the j 
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past 20 or 30 years, j 

So far, therefore, for the evidence of the present position of the Indian i 
internal trade in iasnr. I'he facts regarding the foreign trade may be 1 
briefly reviewed. Through the kindness of Mr, J. E. O^Conor the writer \ 
has fortunately been furnished with actual figures, so that this part of the j 
trade is not liable to the charge of being local opinion. Deeming it likely j 
that the nt!Cossity might shortly arise for the publication of returns to show ; 
the share taken in each class of silk in the grand totals which have alone I 
hitl^rto been published, Mr. O’Conor directed the Customs’ authorities to 
distinguish wmd from domesticated silks in their records of experts. On 
pages 198, roo 2 (h>, will be found tabular statements of the total export 
trade, in which the shares taken by each class of silk in the grand total 
are exhibited. The main facts of the wild silk trade may, however, be here 
republished by itself t*— 
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Silkworm in Augnm. (G. Watt,) 
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and Kuki breeders inhabiting the lower hills on the northern and southern CULT^ATIOW 
faces of the range. All these people eat the chrysalis with avidity, consider- Assam, 
ing it especiallv delicious in the form of curry. Eri is but little cultivated 
in the plains of Sylhet and Cachar ** (Stack), 

Historic Records. —The earliest mention of this form of silk in European HISTORY* 

commerce occurred in the year 1679 when the Port St. George Agent 2079 
wrote that large quantities were produced in Gooraghat. In December 
of that year he ordered 600 pieces of arundi and four bales of arundi 
yarn to be provided by the Maldah factory and to be sent to Europe, 
interest in the subject, however, died out till 8ir W. Jones in 1791 and 
Rbxburgh, 1804, wrote of it. Dr* Buchanan-Hamitton suggested that ii 
might be mixed with wool, and accordingly recommended that a few hundred 
weights might be sent home to test its usefulness for that purpose. Mr. 

Benthatt, writing of 1837, says, the people rarely sell the silk or cocoons, as 
it is all required for local use. It is referred to m the Board of Trade Pro- 
ceedings of 1819, and Mr. Glass early in the century sent to Europe a small 
consignment of eri silk. Mr. Hugon of Assam devoted, perhaps, more 
attention to the subject of this silk than did any of the other early w'riters. 

He estimates the pnxl notion in Nowgong-Assam to have been during his 
time 1,000 maunds. Mr. Q. Eveleigh (in a paper published in 1843 in the 
Jour, Agri.-Hort, Soc., Ind,) states that he was enabled to wind the tri silk 
by feeding the \vt>rms uniformly on moist leaves, and giving them occasion- 
ally mulberry leaves. Lukewarm water was used to soften the cocoons. 

Shortly before the dale of Mr. Eveleigh*s paper Captain Jenkins in the 
journals of the same Society offered a reward of R600 for an effectual and 
cheap solvent for the cocoons. 1 he Society also promised a gold medal for 
the same discovery. Neither pn2es appear to have been contested for suc- 
cessfully. Mr. Brownlow alludes to tri silk in Cachar, and says the 
cocoons arc softened before being carded in|a solution of cow-dung and water. 

The eri worm seems to have been introduced into Malta, France, Ital\% 
and to have Ix'en reeled in Malta. A French writer in i860 stated that 
failure to reel the cocoon was due to its being open. It thus fills with 
water instead of floating like the mulberry cocoon. The above brief his- 
toric notices have IxH'n t.iken mainly from Geoghegan^s Silk in India 
(pp. 25 & 153), a work which should be consulted for further particulars, j 
Mr. Geoghegan's report appeared in 1872, and it is the publication from 1 
which the bulk of the facts since published and republished time after time, 1 
have been drawn. I 

Hut to continue the historic record of publications on eri silk. AmsMe \ spun Stlk* 
(Materia Medica, A, 2^4) briefly alludes to this insect in his account of ■ 20 So 
Ricinus communis, so that it would appear that very nearly as much was ^ Can/, wtk 
know fi,at the beginning of the present century as has since been brought to | ^ 45 * 

light. The fact that it was spun and not reeled was at all events made | 
freely known, so that the cKaim advanced by certain manufacturers m 
Europe of having discovered this new mode of utilising wild silk is not well 
founded. Thus, for example, in Milburn’s Oriental Commerce 1813) 
it is said of eri silk that “ Feeding these caterpillars with the leaves of 
Ricinus or palma plant, will, therefore, make it doubly valuable 

where they know how io spin and manufai ture the silk. Their cocoons are 
rernarkably soft, and white or yellow'Lsh, and the filaments so exceedingly- 
delicate, as to lender it impracticable to wind off the silk ; it is, therefore, 
spun like cotton. The yarn, thus manufactured, is woven into a coarse kind 
of white cloth, of a seemingly loose texture, but of incredible durability. Its 
uses are for clothing for both men afiB w^omen \ and it will w^ear constant- 
ly ten, fifteen, or twenty years. I'he merchants also use it for packing 
cloths, silks, or shawls. It must, however, be always w-ashed in cold water ; 
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if put into boiling water, it makes it tear like old rotten cloth/* Hutton 
seems to have arrived at the opinion that although it had been found 
possible to reel both the tri and the atlas cocoons^ it was probable the old 
system of carding and spinning the fibre would be found the preferential 
mode of utilising these silks (Jour. A^ri.*Hort. Soc.^ Ind., XULt $6)» One 
of the most valuable papers on the silk of Assam (and the one from which 
many subsequent writers appear to have drawn largely) is an official letter 
to the Government of India by Mr. S. O. B. Ridsdale, dated ist July 
1879. That communication submits a Resolution of the Assam Government 
to which are appended two notes— one answering certain question regard- 
ing the wild ana domesticated insects, and the other “ on a few of the tViore 
important facts known on the subject of practical seritrllure in the prov- 
ince.*’ Very little has since been made known regarding the two chief wild 
(or so-called wild) silks of Assam, vie,, eri and muga, than will be found 
in Qeoghegan’s Silk in India and the official publication just mentioned. 
While repeating, though amplifying and confirming the main facts regard- 
ing the life-history of each of these insects, the more recent official corr^ 
spondence gives statistical information and other details which render their 
publication in this w'ork preferable to the accounts furnished by the older 
writers. It, therefore, seems sufficient to have referred the reader to the 
leading publications on this subject without specialising the share which 
each writer took in developing the existing knowledge’. 

. About the same time that Mr. Ridsdate submitted to the Government of 
India his report, Mr. T. Wardle read a paper (2nd May 1879) before the 
Society of Arts, London, on the Wild Silks of India ^ which ultimately 
matured into his little book on that subject. In the discussion which fol- 
lowed the reading of the paper Mr. Francis Cobb said of eri that Attacus 
ricini was a worm which was a good colonist ; it might be taken to almost 
any of the colonies and it would thrive.^’ “Mr. Wardle had shown how 
valuable that particular silk was, and it might be grown to a very large 
extent in the colonies.’* Whether the cultivation of eri is likely to be ex- 
tended to the British colonies is a point on which no evidence at present 
exists, but it may fitly be said that from a chronological point of view the 
record of published information regarding this silk closes with the appear- 
ance of Mr. Wardle’s Wild Silks qt India, The more recent Govern- 
ment publications amplify the details here and there, but are more valu- 
able, it might almost be said, as exhibiting the failures which have attend- 
ed the efforts hitherto made to extend ert cultivation, than as affording 
any new facts. 

Food of the Worm. 

The following may be given as the list of plants upon which, writers on 
this subject say, the eri silk- worm feeds : — 


Ailanthos excelsa, Roxb. 
A. glanduiosa, Desf, 
Coriaria nepalensis, Wall. 
Gmelina arborea, Roxb. 


5. Heteropanax fragrans, Se<!m. 

6. Jatropha Curcas, Linn. 

7. Ricinus commxmis, Linn. 

8. Zauthoxylum alatum, Roxb. 

9. Ziayphus Jujuba, Lamk. 

Of these plants by far the most important are Ricinus communis, 
the Castor-oil, and Heteropanax fragrans, the keseru, of Assam writers. 
There are doubtless many others on which the wild insect feeds in the 
jungles, but these are of less importance. In connectioi.' with this subject 
Mr. Lepper says that the worm may be. changed from one to the other as 
circumstances require, an opinion in which the Native rearers do not con- 
cur. It is, however, important to note that Mr. Lepper was'disp<>sed to 
think that the keseru would prove the more profitable plant should 
culture assume commercial importance. The castor-oil plants, he says, 
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would be a great nuisance and an unhealthy jungle to cultivate. The j FOOD. 
Jkaseru can be had in great abundance ; the seedlings are very hardy and 
can be easily transplanted from the jungles ; the plants in their second 
year can be plucked for leaf, and in their third year do not suffer even : 
from hard plucking ; and the plants constantly throw out fresh leaf, so that j 
they are very favourable to rearing of worms in different ages. These are ; 
cert^wnly important considerations when it is added that the plant is a ’ 
perennial by nature, instead of, as in the case of the castor-oil, a perennial ^ 
chiefly through cultivation. Though one of the forms of castor-oil lasts ; 
fcf a few years, and many writers speak of the wild stock as normally a ^ 
perennial, still Jt is more an annual or biennial, and is consequently less i 
able to withstafid the extremes of climate — heat, cold, humidity, and ; 
drought— than a perennial plant would be if indigenous to such environ- | 
merit. Before these considerations are urged too strongly, however, it I 
seems necessary to throw out the caution that it has as yet been by no j 
means demonstrated that the insects thrive as w^ell on keseru^ and it would ! 
seem fairly established that in the wild state the insect shows a decided pre- ! 

^ference for the castor-oil. The native rearers also would appear to regard 
that as the most satisfactory plant on which to feed it. 

The subseouent experiments made after Mr. Lepper (the Indian'Agent 
in Assam of Mr. Lister of Bradford) had left the country and abandoned 
the enterprise may be said to have been characterised by failure on every 
point. Seed of Patna castor-oil was imported and cultivated, but the high 
rainfall was found to destroy the plants, the Assam and Cachar so-called 
indigenous stock having been found less affected by the extreme humi- 
dity that prevails for months. Mr. Lister does not appear, however, to 
have abandoned the hope of seeing Assam come forward as a country 
from which a large supply of silk could be depended upon by the Britisn 
manufacturers. Though he discontinued direct efforts at cultivation, he 
offered to purchase all the tri cocoons that could be procured. The 
encouragement thus given seems to have stimulated the Government to 
make an effort to ascertain w’hether Assam planters might not be induced 
to enter on the undertaking. The small sum of R 1,500 was set apart for 
this purpose and on certain terms it was paid over to Mr. F. F. Mackenzie 
of Cat liar, a gentleman who had given much careful study to the habits 
of the insect and w ith a small slock had in few years greatly improved 
the breed. Several of his observations are of the greatest value. He 
noted, for example, that in w^arm, moist climates the size of the w^orms 
and of the cocoons were increas^, but that in colder climates a finer 
and strong fibre w^as produced. His experiments were conducted with 
the castor-oil plant chiefly, and in the case of the larger and final trial, 
disaster and complete loss was caused through the appearance of a pest 
that destroyed the stock of plants and left the caterpillars nothing to eat. 

Millions of caterpillars (since identified as those of Achaea meiicerte, 

Drury, emerged, he says, from the bamboo jungle around, and attacked 
the castor-oil plants eating every leaf, bud, soft stalk, and even parts of 
the bark. They arrived during the night, and, w' hen discovered next day, 
had overspread some 3 or 4 acres. All available hands w'cre immediately 
put on to pick them off the plants and kill them, and by evening, though 
many thousands had been destroyed, the numbers left appeared scarcely 
diminished. Next morning it was found that they (the caterpillars) had 
increased in number during the night, and, in spite of the most strenuous 
exertions, by the morning of the third day there was literally not a leef 
loft throughout the whole area. Comiffenting on this calamity Mr. Darrah 
(the Director of I^nd Records and Agriculture) suggests that in future 
exp^eriments the sites selected for experiment should be chosen at a greater 
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distance from the jungles, and should be surrounded by a belt of ploughed 
up land kept free of weeds, so that the approach of the pest could be seen 
and intercepted. But a careful perusal of all the experiments hitherto 
made in Assam do not, in the writer’s opinion, justify the adverse con- 
clusion arrived at by Mr. Mackenzie when he say s, •‘ ihe matter is now 
set at rest and the object of the experiment gained, fur I hold it satis- 
factorily proved that it is much too risky an investment for any capitalist 
to take up. 1 myself shall certainly never again attempt it.” The same 
pest often attacks the castor-oil crops in other parts of India, but a Ipss 
occasionally sustained has not interfered with the annual cultivation of the 
plant, and, moreover, there has transpired nothing that would justify the 
conclusion that the danger is not remedial, even supposing castor-oil he 
demonstrated as best suited for the eri silkworm. A far greater danger 
lies in the tendency to disease, but this danger is by no means greater in 
the case of eri than any other silk-worm. The amount paid for eri silk 
has been more than doubled within the past few years, and it would seem 
that the subject should still present many attractions that are well worthy 
of more energetic investigation than has as yet been bestowed on then. 
Few industries of commercial importance have attained to that position 
without having had to contend against disadvantages and dangers far 
more serious than those hitherto brought to light in the experiments made 
to remove eri cultivation from the peasant’s to the planter’s hands. 

For information regarding the methods pursued in India in the culti- 
vation of the castor-oil plant, the reader is referred to the article Ricinus 
communisKFo/. VL, Pi. Lt PP^ 5 <^^* 557 )> the vernacular names and 

other facts about the other plants mentioned alx>ve, as eaten by the eri 
silk- worm, to their alphabetical positions in this work. 


Cost. 

2083 


Estimated Cost of Production. 
Mr, Mackenzie furnishes the following estimate ; — 


a. p. 

" (1) One acre of land cleared and planted with castor-oil 

plants . . . . • • . « . 20 o o 

{iS Cultivation during one year . . . . .900 

(3) 20,000 worms, 10 cycles, feeding and manipulation 

during one year . . . . . . . 90 o o 

(4) Buildings, trays, original supply of eggs . . 70 o o 

(5) Superintendence, &c 150 a 

(6 j Boxes, packing freight to London . . • .1200 


Rearlnf. 

2084 


Total . 216 o o 


200,000 cocoons (20,000 x 10 cycles) 2ooB>, @ R140 per maund «« R350. 

Thcrefote the profit from one acre of castor-oil plants in one year would be 
R134. This expenditure is rather over than under-estimated. The build- 
ings would last for three years, although the whole of their cost is debited 
against the first year. 'I he castor-oil plants put out in the first year would 
also suffice for two years, while no account has been taken of the profit 
from sale of the castor-oil seed produced from these plants. I have had 
pierced cocoons valued in Calcutta and also at the late Manchester Exhi- 
bition, the average being 2s. 6 d, per ft.” 

Rearing of the Worm- 

In 1884, Mr. Stack, then Director of Land Records and Agriculture, 
Assam, published a carefully prepared note on the subject of the silk in 
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that Province. A recent pamphlet issued by Mr Oarrah, the present 
Director, republishes the chief paragraphs on erit remarking that with the 
exception of the question of price, the facts given by Mr, Stack are ap- 
plicable to the present day. It may serve the purpose of the present 
article to reproduce in this place the main ideas conveyed by Mr. Stack 
regarding this silk-worm : — 

“.The worm is a muUivoUinc, and is reared entirely in-doors. The 
castor-oil plant grows abundantly in the rayat's garden ^ springing up 
from dri>j>ped seed in every little patch of unoccupied lanci arouna his 
house. The tending of the worms devolves principally upon the women 
of the family, anjl goes on all the year round. As many as eight broods 
can be obtain<?(jP in twelve months^i but the number actually reared never 
exceeds five or six, and depends a good deal upon the quantity of food 
which chance has provided for the worms, since no care is taken to en- 
sure a supply by planting out trees. It is the autumn, winter, and spring 
broods, spinning their cocoons in November, February, and May respect- 
ively, which are chiefly destined for use, and of these the spring cocoons 
^are the most numerous, and yield the most silk. I'he broods of the rainy 
months — June to September— are reared for the purpose of perpetuating 
the stock. But both breeding and spinning, to a greater or le,ss extent, 
go on all the year round. * 

“Treatment or cocoovs for brei ding.— Cocoons reserved for 
breeding are placed in around basket woven of bamboo, with a narrow 
mouth, and are hung up in the house out of the way of rats and insects 
Alter about 15 days in the h-'t season, and 20 1030 days in the colder 
months, the miAhs emerge, and are allowed to movT about in the basket 
for four-and -twenty hours. I'lie females, distinguished by their larger 
body and broatlef and flatter abdomen, are then tied to pieces of reed 
or w/tt grass by a ligature passing under the shoulder-joint of a pair of 
wings on one side of the body only, leaving the pair of wings on the 
other side |froe. J en moths will thus be tied to a piece of reed 2 feet 
^ ng. The males, though left at liberty, do not attempt to fly away, j 
but remain with the females to w hich they have attached themselves, j 
until the latter have laid their eggs, when the males depart. If some of 
the iemales, as may easily happen for want of any criterion of sex in 
the cocoon, are unprovided with males, they are exposed on the caves 
of the house in the evening, and are visited by any stray males that 
may be in the vicinity. The female lays about 200 eggs in three days, 
and the life of the moth lasts a dav or two longer. 

“ Hatching and nurture.— T he eggs arc picked off the straws, wrap- 
ped in a piece of cloth, and hung up in the house. The period of hatch- 
ing varies with the season : in the month of May, with an average tern- 
perature of 83® F'ahr., it has been found not to exceed a week, but in the 
winter it is iibout fifteen days, and in the months of medium temperature 
nine or ten days is the usual term. When the eggs begin to hatch, the 
cloth is openc(i, and tender leaves of the castor-plant, previously crushed 
Delween the fingers to render them still softer, are supplied to the young 
worms for food, and subsequently they are transferred to a bamboo tray 
susspended in a place of safety. As the worms grow' stronger, older 
leaves are given to them. Their supply of food is occasionally inter- 
cepted by svvnfms of caterpillars appearing on the castor-oil plant about 
the month of June. These must be careuilly removed from the leaves 
that are given to the silkworms and the leaves themselves washed in 
w'ater. h is at seasons like this th^t the leaves of a variety of trees are 
used as substitutes for the favourite food of the w'ortn. 

“ Diseases and enemies.— L arge numbers of the worms are lost by 
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disease, of which neither the nature nor the remedy is known, but which 
probably has its origin in uncleanlincss,^ No care is taken to remove 
the excreta, nor are the dead worms regularly rejected. The native ac* 
count of the disease is simply that the worm ceases to cat and W'ithers 
away. Some good effects are said occasionally to follow from sprinkling 
water in which iulsi leaves have been steeped over the worms among 
which this disease has made its appearance The ichneumon fl,v is a 
deadly enemy. Its bite, w^hich leaves a black mark, usually proves fatal 
to the worm at the next moulting ; and if the wound has been inflicted 
after the last moultinjf, the worm spins a smaller cocoon, and dies before 
it is completed, leaving the eggs of the fly to hatch inside the cocoon. 
Rats are still more destructive, sometimes sweeping ovT an entire brood 
in a single night. The cultivator is careful to abstain from praising his 
crop of worms, lest any of these calamities should overtake them. 

Life of the worm.— The number of moultings is four, known locally 
as hdludia^ dtitrkdia, timrkdta^ and chdnkdta ; the first term denotes 
the yellow' colour of the worm, the three others merely mark the 
order of the moultings. Mr. Thomas Hugon, who held the office of 
Sub-Assistant (corresponding to the present office of Assistant Commis- 
sioner) in the Nowgong district, contributed a very carefully-written 
paper upon the silkworms of Assam to the Pre ceedings of the Asiatic 
Society of Bengal for 1837, whence the follow'ing description of the en 
w6rm is taken : ‘The caterpillar is first about a quarter of an inchin 
length, and appears nearly black.* (The colour is, perhaps, more 
exactly described as a blackish-yellow. ) ‘ As it increases in s'ze, it be- 

comes of an orange colour, w'itn six black spots on each of the twelve 
rings w^hich form its body. The head, claws, and holders are black ; 
after the second moulting, they change to an orange colour, that of the 
body gradually becomes lighter, in some approaching to w'hite, in others 
to green, and the black spots gradually become the colour of the body. 
After the fourth or last moulting, the colour is a dirty w hite or a dark 
green. On attaining its full size, the worm is about 3^ inches long.* 
According to one scries of observations, it would appear that in the hot 
months the first change of skin occurs three days after h.atching. and 
the rest follow at intervals of three days, while the worm begins to spin 
on the fourth day after the final change, or the fifteenth day after 
hatching. In the cooler months, the period before each moultin^f is four 
or five days, making tw'enty to twenty-five days between hatching and 
beginning to spin ; and in the winter season the worm lives a whole month, 
or even longer. 

“After the final moulting, the w'orms are transferred from the tray to 
forked twigs of the castor-oil plant, with the leaves on, suspended 
across a piece of reed. As the worms attain maturity, they cease to feed, 
and crawl to the top of the fork ; and if held up to the ear and gently 
rolled between the fingers, their bodies emit a crackling or rustling 
sound. They are now placed on the jdli, which consists of a bundle of 
dried plantain leaves, or of branches of trees w'ith the withered leaves 
attached, and this also, like the feeding-lray, is suspended from the roof 
within doors. Here they begin to spin, usually on the same day, and 
not unfrequently two worms will .select the same leaves as their covert, 
and join their cocoons together. The time occupied in rpinning is three 
to six days. 

“Duration of cycle. — It will be gathered from the foregfiing that 
a complete cycle of the insect may be as long as tw'clve weeks in winter. 

♦ See the remarks regarding flachcrie at the conclu.sion of this section on the 
opposite page.— 
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or as short as six weeks in summer, while in the intermediate months 
it varies between these extremes. The maximum and minimum periods 
arc shown in the subjoined table : — 

BEARING : 
Cyela* 

Hatching 

As a worm 

Spinning cocoon 

In the cocoon ...... 

As m moth (up to laying of eggs) 

Minimum 

days. 

7 

15 

3 

15 

3 

Maximum 

days. 

>5 

32 

6 

30 

3 


Total 

43 

86 ’" 



Experiments performed by Mr. F. F. Mackenzie of Cachar during 
1887-88 resulted in the following being given as the time required for the , 
life cycle of the insect Chrysalis, 18 to iq days ; Imago. 3 to 4 ; Egg, 7 
to 8 ; Worm, 21 to 24 ; Total F^eriod, 4q to 55 days. In Mr. Mackenzie’s 
experience the warmer and moister the climate in which the worms are bred, 
the shorter will be the cycle (i.r., the period of life from egg to moth), and 
also the larger the worms and cocoons produced. 

In thechapier on Pests (Insect» ( VoL VI., Pt //., 75/), the reader will find 
much information of interest, but in passing it may be said that Mr. Coles of 
the Indian Museum has ascertained the nature of the disease that killed off 
so many of the eri worms reared by Mr. Mackenzie in Cachar. Mr. Cotes 
says it was undoubtedly mV. He was able to make out the chain FlacheHs, 
ferment ot Strcptococcu s bombyces characteristic of that disease. He 2090 
adds that Mr, Mackenzie’s description of the symptoms, even if the 
ferment had not actually been made out, would leave no room for doubt. 

Mr. Cotes adds : ** I am particularly interested in finding this undoubted 
case of eri worms affected by flachene, a disease which is so intimately 
connected with the fermentation of the mulberry leaf, that it might have 
been supposed that it would not affect the eri w’orm, which feeds on a totally 
distinct plant.” 

In amplification of the facts given above by Mr, Slack regarding i 
breeding, the following passage may be given from Dr. Buchanan- 
Hamilton’s account of the process pursued in Eastern Bengal : — i 
“The cocoons preserved for breeding naving produced moths, which 
are very beautiful, the impregnated females cling to a small twig that is 
hung up near them, deposit their eggs round it in spiral rings, and then ■ 
die clinging to the stick. These twigs are often sold at mark^^ts, and, | 
with the dead moths hanging round, make a very curious appearance. A ; 
breeder having pn'cured one of these twigs scrapes the eggs into a piece j 
of cloth, which he lays on a wide-mouthed basket which is supported at 
.some distance fr<»m (he floor in one end of his hut. The eggs are soon I 
hatched, and the worms are daily supplied with fresh leaves, and kept clean. . 

The worm grows rapidly, and \vhen ready to spin, some twigs are put into | 
the basket to assist its < perations. The coewms that ,a''e to be spun are 
thrown into boiling water, and the threads of from five to six are wound 
into one by means of the common silk*recl of Bengal. This fo“ms a 
coarse, rough thread of a dirty white colour, and totally destitute of ^he 
silky lustre, * A seer of g6 sicca w eight ( 2 ^%^) thread is worth j 

from annas 12 to Ki, but it is very seldom sold, and the people who keep * 
the insect in general rear no more than is iust sufficient to make cloths I 
for ihew own family. The cloth la:^ very long, owing to which quality it j 
is probable that some use might be found for this material in our manu- J 
factwres at home.” 
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Production of Silk. 

This may be discussed under the following headings taken from Mr. 
Stack’s note ; — 

“The cocoons. — The dimensions of a full-sized cocoon are about i|- 
inch in length by f inch in diameter. The cocoon without the chrysalis 
weighs five grains. It is destitute of floss. Its proper colour is white, but 
a large proportion of the cocoons are of a dark brick-red colour, for which 
it is difficult to account. Mr. Hugon, after noting that the colour of the 
mature worm is either dirty white or dark green, adds — ‘ 7 'he white calrr- 
pillars invariably spin red silk, the green ones white.* I^j))\'ever this may 
be, it is at least certain jthat worms of the same brood, fed on the same 
leaves, will produce dark and light cocoons indiflerently. The dark colour 
can be purged away by boiling the cocoon in alkali water. It is said that 
in some places where cocoons are sold the white cocoons are sorted out, 
and command a higher price. There seems to be renson to believe tliat, 
with proper care in providing the worms with suitable shelter for spinning, 
the proportion of white cocoons could be increased, and the quality also of# 
the silk could be improved. Mr. C. H. Lepper, who in 1872 attempted 
the experimental cultivation of the eri worm in the Lakhimpur district on 
a considerable scale, found that darkness in the place of spinning was a 
favourable condition. Some cocoons spun in a wine-case nearly filled 
with loose shreds of newspaper, and with the lid closed, proved to be 
perfectly white and exceptionally good.” In subsequent experiments 
performed by Mr. Mackenzie it was found that by careful selection and 
breeding, the size of worms and cocoons could be greatly increased, and 
the tendency to the objectionable red colour eliminate*d. 

“Mode of Carding & Spinning.-— In preparing the cocoons for 
use, the first step is to destroy the life in the chrysalis. For this purpose 
exposure to the sun during one or two days is usually sufficient, and this 
is the method preferred by the cultivators, as enabling them to keep the 
cocoons longer, and avoiding the discoloration which is caused by fire. 
When fire has to be employed, it is applied under bamboo trays upon 
which the cocoons are placed. Cocoons intended for immediate use are 
boiled for two or three hours in an alkaline solution of the ashes of the 
plantain-stem in water, which serves the double purpose of killing the 
chrysalis and softening the cocoon. Usually, however, the cultivator keeps 
his cocoons until he has a stock sufficiently large to make it worth his wntle 
to begin to spin. He then boils them in the solution described above ; or 
the ashes used may be those of grass, rice-straw, or the stems and leave.s 
of the castor-oil tree, or of various other plants. In this way cocoons 
several years old, if they have been kept uninjured, can be softened and 
rendered capable of spinning. After this process, the cocoons are opened, 
and the chrysalis is extracted ; they are next washed white, slightly 
kneaded in the hand, dried in the sun, and are then ready for use. 

“ Reeling. — The ert cocoon has been successfully reeled in Italy, and 
experiments have shown that it can be reeled in India, but the only 
method employed by the cultivator is that of spinning off the silk by 
hand. At the time of spinning, the empty cocoons are placed in an 
earthen bowl containing water, with which a little cow-duqg is sometimes 
mixed. Each cocoon is taken up separatfely, and the silk is drawn off in 
a coarse thread, nearly as thick as twine. Uniformity of thickness is 
roughly preserved by rubbing the thread between the finder ai\d thumb, 
and in this way also new cocoons are joined on. It is said that six 
spinners can spin about 4 chitaks (8 ozs.) of thread in a day, consuming 
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thereby some f,20o to 1.500 cocoons, A seer (alb) of empty cocoons will jP&ODUCTION, 
yield about three-quarters of a seer of thread.” I Reeling. 

In a letter to the Agri.-Horticultural Society (February 1843), | 

George Eveleigh stated that he had succeeded to reel this silk by simply I 
placing them in lukewarm water. He attributes his success to his having - 
fed the worms occasionally on mulberry leaves and given them leaves at | 
all times in as moist a state as possible. “ This,” he says, “appears much ! 
to increase the growth of the worms, .... and the silk appears ! 
greatly improved both in quantity and quality, and there appears to be | 

•less deposit of the resinous matter in the silk, w^hich is therefore more 
Easily wound.” | 

Much doabf may be admitted as justifiable as to the desirability of j 
attempting to red this cocfX)n. Modern uses of the silk have rendered its j 
utilisation quite j)OSsible and advantageous by being carded and spun. A | 


far greater difficulty lies in inducing a sufficient cultivation. | 

Value oe the cocoon, thread & cloth. — It mav be instructive ^ 
to give Mr. Stack's original statement on this subject, and to follow with ; 
Mr. Oarrah's more recent remarks. j 

“ Cocoons prepared in the manner above described arc sold at ^25? to 1 
R3 per seer of about 3,600 cocoons, but the waste cocoons out of which 1 
the moth has been allowed to make its way (kho!a coc(x>nSi can be had at i 
about one-fourth of this rate. Pierced eri cocoons sell in Calc utta at R60 ; 
to R70 the maund (82ib). Cocewns containing the desiccated chrysalis | 
sell at the rate of 1,200 to 1,500 the rupee, or about g annas per seer of : 
700 cocoons. These prices, however, are liable to great fluctuatior^s, and ! 
it must not be supposed that there is anything like a fixed rate for • 
coctx)ns. rhey are now here offered for sale in open bazdr ; and w Iiether 
they can be procured in the villages or not depends v*Ty much upon the 
character of the season. If the brood has been a plentiful one, the super- 
fluous cocoons are for disposal ; if not, the cultivator will not part with 
those w^hich he has reserved for his own use. The value of the thread 
varies from R4 to R7 per seer, and the most important fabrics w oven from ! 
it are waistcloths (dhoti) ancl sheets {hor kapor). The bitter are large I 
pieces of cloth, about 6 to 7 yards long, by 4 to 4S feel in width, and their ; 
price varies from R; to R2(>, according to quality. The clcxh is often * 
extremely coar.se, and of a dark colour and open texture, but it is always i 
very durable, and the texture grows closer by wearing, as the nap or floss I 
rubbed off the thread serves to fill the interstices. A supenor piece of i 
eri cloth, on the other hand, is nearly as white as linen, and tine enough ; 
to make a travelling dress for a lady. One excellent quality of these ; 
fabrics is their exceeding durability. An ordinary* bor kapor is reckoned \ 
to last thirty years,” ■ 

Commenting on the above Mr. Darrah writes that while in 1884 I 
empty or pierced eri cocoons sold in Assam at R50 to R60 a maund. ' 
the price ruling at the present date is rarely under Rioo, the better and | 
whiter cocoons often fetching R130 a maund. “The reason of this rise j 
in price is the greater demand in England, and the cause of the greater j 
demand is the discovery' of machinery adopted for utilising the cocoon, j 
It must be remembered that the cocoon practically cannot be reeled, 
it must be spun, and it is only within recent years that spinning machin- 
ery has bee’i improved sufficiently to enable a proper use to be made* of 
the intractible eri cocoon. The sort of material required is thus described 
by a merchant engaged in the manufacture of spun silk ; ‘ The class of 
silk called spun silk is made by ^ combing and carding process out of 
the refuse of thrown silk and out of cocoons that are damaged and not 
windable, also out of pierced cocoons, as we name those from w'hich the 

S. 2094 


Value of 
Cocoon. 

2094 



/Jicfionarv of the Jzcofwmu 


175 


SILK : 
Eri. 


Outturn of Silk 


FRODUCTfON. moth in the order of nature has escaped. It is in this hitter Condition 
Value of ^ think wild silks should be found somewhere in India, and this is 

Coeoon. what I principally want I do not wish to wind such silk, but to spin it 

into fine thread. It is no matter how broken and rough it may look or 
I how much it is knocked about, torn, or crushed. I only want it as free as 

i possible from the dead bodies of the worms and of such foreign matters 

i as sand or branches. It will not look like silk at all till the gum amj dirt 

are boiled and worked out of it. You observe I ask nothing from India 
that requires skilled labour or machinery. £ri I like best for its whiteness ; 

I believe it breeds frequently, but 1 do not believe any amount of cultiva- 
tion could get thrown silk out of it,— I mean of course to be of any com- 
mercial value.^ 
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The Fibre. — Its thickness is y of an inch when taken on the out- 
side of the cocdon, and inner part. The average value of the 

fibre may be stated to be from 12 annas to one rupee per 241b. Mr. T. 
Wardle obtained, in 1879, through Government of India, 7oIb of en 
cocoons : he had them carded or dressed and spun, and reported that he 
knew of no silk better adapted for spinning. The staple obtained from 
the first draft’s operation is glos.sy, long, and very fine. Its fineness is 
owing to that of the ultimate fibre. It is about one-half finer than fas^ir 
silk, although not more than two-thirds as fine as the Bengal mulberry- 
fed silk of Bombyx mori or Silk of Commerce. The after or shorter drafts 
are also of much importance as showing the economising of the shorter 
fibres after the longer ones have been removed. These are used for less 
important manufactures than the long staple. Nothing is wasted in the 
modern mode of spinning. The yarns made of these fibres are of great 
regularity and fineness, proving this silk capable of uses for spinning and 
weaving purposes to an unlimited extent.** 

Outturn of Silk. 

**In the absence of any large markets, and indeed of any regular 
trade in either the thread or the cloth, it would be cjuite useless to 
attempt to conjecture the probable outturn of eri silk in Assam. An 
estimate of 254 cwt. (35 maunds) has been furnished for the produce of 
Kdmrup, 177 cvNt. (242 maunds) for Darrang, and 205 cwt. (280 maunds) 
for Nowg.»ng, but the latter district probably produces less eri than 
either of the other two, and the estimates may be regarded as mere guess- 
work. In no district does the produce do much more than supply local 
wants. A trade in cocoons, to the extent of 400 or 500 cwt. yearly, has 
sprung up betw'een Goalp;ira and Calcutta, whence the cocoons are 
snipped for England. They are said to come chiefly from Upper Assam. 
The cloth which finds its way to the .shops of the Marwari traders is by 
them exported to Bengal. The mountaineers of Bhutdn who visit the 
plains in the winter carry aw'ay with them a considerable quantity both 
of cloth and yarn. The quantity of cloth is estimated at 2,000 pieces, 
while the yarn is dyed by the Bhutias and woven into gaily-coloured 
coats and striped cloths, some of which find their way back to the bazirs 
of Assam. The value of the silk thus exported from the three Bhutia 
fairs in the Darrang district last year was returned as R4'^,ooo, and prob- 
ably we may allow as much more for the Bhutia trade in KAmrup. 
As regards its use in the province, however, the general opinion is that 
the native eri is being supplanted by cotton goods from England. It is 
alleged that the cloth is procurable with more difficulty now than former- 
ly, and it is certain that the price has risen greatly within the list thirty 
years. If we go back so far as fifty years, we find the yarn selling for 
K2 a seer in 1834. There is, however, reason to doubt whether fr% 
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was more easily procurable then than it is now, and perhaps the nse 
of price is chiefly to be explained by the influx of money which has 
accompanied the development of tea cultivation. It is impossible to say ; 
whether the actual outturn is Jess or greater now than at any former : 
period, i'hcre is no natural obstacle to an increase of production to any ' 
imaginable limit/’ j 

fn the article which appeared in the Catalogue of the objects shown - 
rit*the Calcutta International Exhibition aSS3«84). the writer gave the 
following facts on the subject of the annual outturn of eri silk. These 

S assages are here republished in amplification of the above passage from ! 
Hr, Stack’s note, since no more recent information has been brougivt to ' 

light: — I 

Jn Assam, about 54,(X)olb of eri silk, in the raw slate, unreeled, can be 1 
obtained annually from the districts of Kdmrup, Darrang, Nowgong, j 
and Lakhimpur, and about 30,000!!) from the Jaintia hills. In Goif- ' 
para and Sibsagar, the production of silk is carried on to a very limited ; 
extent, chiefly for home consumption, fn Cachar the silk is work^ up, ■ 
for their own use, by the hill tribes in almost every village of the hills m 
Ihe northern parts of that district. From Sylhet no information has been 
furnished, but here, as well as throughout Assam, the necessary fcx>d of 
the eri worm grows in abundance. ; 

Jn Bengal, the Dinagepur district can supply about 13 maunds of 
eri cocoons annually in the w-inter. In Rangpur about 30 to 35 maunds 
are produced, but it is difficult at present to obtain anv supply, as the ^ 
Natives are unwilling to sell the cocoons ; they prepare tfierefrom cloths! 
for their owm use. In the Bogra and Julpiguri districts the silk is worked 
up for home consumption only, the quantity produced being about 18 ; 
maunds of cocoons in Bogra and 40 to 50 maunds of thread in Julpiguri. : 
In the Darjiling i'erai about 10 to 12 maunds of cocoons could be j 
annually obtained. Jn tlfe Chittagong district a small quantity of the 
silk is produced, and the thread is made into twine for fishing purposes 
and sold to the extent of R500 annually in the local bazars. In Purneah 
the worm is reared to a very small extent for the silk, which is used in 
liome consumption only. In Gya the silk is worked in certain wild tracts. 

In Shahabad the quantity produced amounts annually to about q.ooolb. 

In Pooree the worm, though entirely neglected, is common, especially in 
the Khurda estate ; and in this latter place if a demand arises a new 
useful industry could easily l>e opened to th& Natives. 

(1 he above facts regarding Bengal appeared originally in an official 
communication from the Bengal Government in April 1880.) 

Dyeing of Eri Silk. -- Under (his head it is necessary to have recourse 
to Mr, Wardle‘s little book on The Wild Silks of India, and to relate in 
his own words the result of his careful, comprehensive experiments : — i 
“ Ihe d\eing of eri silk much resembles the dyeing of Ttisser. 
Whether owing to the flatness of its fibre, or to the nature of it.s sericine, 
it is far behind mulberry silk in its natural affinity for dye-stufTs. Heat | 
and the media of mineral salts, however, are the principal agents in j 
bringing the fibre into a dye-receiving subjection. ♦ * » The dyeing j 

baths have to be much stronger in tinctorial matter than those for mul- 
berry silks. It follows, therefore, that there is an unavoidal^le increase 
in the cost o<!|dyeing eri silk, as is also the case in Tusser silk, and to 
afKiut the same extent. Probably I shall not be far from accuracy in 
staling that eri silk requires twice as much dye-stutf as mulberry silk, i 
thereby » causing the dyeing to co^ considerablv more. The eri cocoons \ 
being of two kinds, some of them rust colour and others white, cannot be ! 
dyed into pale colours without iilcaching. which again adds to the cost of v 
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dyeing*. It bleaches very well with the bioxide of barium process, and 
takes excellent colours in pale tints afterwards. For dark shades bleach- 
ing is not necessary, nor would it be necessary for paler shades in silk 
spun from the white cocoons if they could be kept separate from the 
brown ones. • * ♦ I have succeeded in imparting a variety of colours 

to this silk which leave little or nothing to be desirea. As far as 1 can 
learn, I believe this is the first time in Europe that eri silk has. been 
white. 

THE MUGA SILK-WORM. 

(For Tasar see pp. 96-161 ; for Eri, pp. 162-174.) 

The Muga or M^nga Silk-Worm (Anthcraa Assam). 

Vern. — Munga^ mug ay Ass. 

Habitat.— This insect is met with chiefly in Assam, but it extends east 
to the Naga hills and the mountains of North Burma, including Sylhet 
and Cachar, and south to Tipperah. In Cachar and the Naga hills it 
is not known whether or not the cocoons are even collected, although, in 
some districts, they are quite plentiful. In his Hand-book of the Indiaf^ 
\\tld Silksy Mr. Wardle gives a map for muga silk, in which he shows 
it to be found, in addition to the above localities, far away to the west in 
Dehra Dun, and across the Peninsula at Dhurrumniir in the Bombay 
Presidency. This is apparently founded upon aremarK made by Captain 
Hutton that it is met sparingly at Dehra Dun; but in the text of his 
work Mr. VVardle makes no mention of these Ijcalilies. Hampson, in 
the Appendix below {p. 2^;), gives the distribution of this species as from 
Kangra to Assam. 

Extent of Cultivation. — The mdga silk-worm is, to a certain 
extent, domesticated in Assam, being reared in houses, but it is found to 
produce better and more productive cocoons when allowed to shift for 
itself on the trees around the cultivator’s house. It is stated to have 
five broods a year. The breeders of Upper Assam .-10011:111)' import their 
seed cocoons irom Kamrup, all attempts t > successfully perpetuate the 
species in domestication having failed. Breeding cocoons cost Ka per 
thousand. 

Mr. Stack says the name muga is derived from the amber colour of 
the silk, and is frequently used to denote silk in general, so that eri muga 
means eri silk, kutkuri muga, tasar silk, and so on. The genuine muga 
is distingiiishei by the title sumpatia muga or silk yielded by tlie worm 
that feeds on the 5z^w-leaf. Mr. Stack adds ; ** it is a multivoltine worm, 

and is commonly said to be semi-domesticated, because it is reared upon 
trees in the open air ; but in fact it is as much domesticated as any 
other species, being hatched in-doors, and spinning its cocoon in-doors, 
while during its life on the tree it is entirely dependent on the cultivator 
for protection from its numerous enemies. ” The jorhat district of Assam 
may be said to be the most important region in the production of muga 
silk. 

Historic Records. — It is probable that the earliest account of this 
silk is that dating from 1662 in connection with Mir Jumla. Geoghegan 
says that the earliest definite notice of it is that given by Dr. Buchanan- 
‘ Hamilton. Then there followed Captain (the late Ge^rieral) Jenkins’ 
more detailed account {Jour. Agri.-Hort. Soc.y Ind,y Feb. and still 

later that by Hugon fit Heifer \ Jour. Asiatic Soc.y Bong., VL, 43 (/<^,?7)* 
Mr. C. Brownlow (Jour. Agri.^Hort. Soi .y Indy XllL^^ 302-413) 
gives some useful information on mugay especia’ly on the subject of the 
identity of the wild insect of Cachar with the domesticated condition in 
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Assam.* The valuable statement which will be found quoted below, from 
the pen of the late Mr. Stack (formerly Director of Land Records ami ? 
Agriculture in Assam), may be said to bo an amplified and in some 
respects greatly improved version of Hugon & Heifer’s paper which 
appeared originally in the journal of the Astatic Society of Bengal, 

Food of the Worm. 

•The worm is described by Sir D« Brandts (Indian Forester^ and 

by Mr. Hugon and other authors as feeding on the following trees : — 

>xst— Cixmamomum obtusifolium, Nees, 

, Ram-tesjynlt Bkng.; PatUhanda, Ass. 

The sometimes feeds upon the leaves of this tree 

2nd — Cylicopodaphne nitida, Meissn, 

KotJloahf Ass. 

This is most probably the konluloa referred to by Hugon. 

3rd — Michelia Champaca, Linn. 

Champa, or ihampaca^ Bkng. ; Titasappa, AsS. ; Oulia champ, Nep. 

Captain Jenkins says the nttiga silk-worm feeds upon this tree, but 
there is very probably some mistake regarding this statement, the species j 
found upon the champa being most probably quite distinct from the ordi- j 
nary mdngti, I 

4th — Machilus odoratissima, Nees, 

Sfhht Ass. ; Hind. ; Dingpinf^waiC Khasia. | 

Ibis is the chief plant upon whicli the mtigu silk- worm feeds. It j 
grows grc?gariously, forming forests, and is often cultivated around villages | 
to feed the worm. ! 
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5th — Symplocos grandifiora, Wall, | 

Ass. ; I’UFKIAL. 

A liandsome tree or large bush \\ hich Mr. Mann says is sometimes | 
used to feed the rnthiga {mtlga) silk-worm. Two other memlxjrs of this ; 
genus are eunployed as food for the small yellow silk-worms {ert), vis., S. i 
cratoegoides. I/am., and S. ramosissima, llVi^/. Could it he possible that j 
Mr, Mann mistook large eri worms for the mnnga, for it would seem un- i 
likely that the munga feeds upon anything but laurels. | 

6th— Litscea citrata, Blurnc, j 

Adakuri, cdotkuri, mcerfikurtf Ass, ; Siltimhrr, NkpaL ; Terhiiwk, Lepcha. j 
in Assam the leaves are largely used to feed the muga silk-worm ; in i 
fact, this tree is next in importance to the sum for this purpose. With | 
regard to the species of Litsoea ( — Tetranthera), it is not quite clear if the i 
vernacular names have been given correctly. If suaiu is synonymous I 
with adakuraf they refer to L. polyantha, fuss. | 

Sir D. Brandis makes no mention of the chompa tree being used in I 
Assam to feed the mdga worm, w'hile Captain (the laic General) Jenkins j 
says: “ The silk produced from the worm feeding upon this plant gives 
the finest and w'hitest silk, used only by the Rajah and great people, and i 
isiixiWiifX champa-pattea munga. The thread is sold at from K 1 1 to Ri2 j pp/y) 
a seer. With the exception of this plant and the species of Symplocos * * 

referred to above, the mnga silk-w'orm seems to feed entirely upon species ’ 
of laurel. This is a somewhat remarkable fact, which of itself circum- 
scribes the home of the tntlga worm, and remo\ cs that in^-ect in a marked 
degree from aJI the other silk-wa)rm moths. One could hardly imaginc^a 
creature whicTi di.splays so decided a preference for dry, evergreen, aro- 
matic leaves, ever taking to any other kind of food, and there would, from 
that facLalone, seem some douDt rejfarding the champa tree as a source of 
food for the muga worm. There is, in fact, cverv probability that the cham^ 

/>/>feeding worm (if such exists) is a perfectly distinct species, and since it is \ 
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reported to jield the finest mungi silk, it seems highly desirable that 
special attention should be given to this subject. It is the more probable 
that this may be found a correct con ecture, since up to within a few years 
the Antheraea mezankuri was supposed to be the same species as t^e com* 
mon munga, Mr. Hugon places the cArttw^/i-reared munga on a par 
with the meeanhurt, and regards both as 50 per cent, finer than the ordi* 
nary mtenga» Hampson, it will be seen by the Appendix, accepts A. me- 
xankuri as a s> nonym for A. assama. 

7th— Litsaea polyantha, ^uss. 

Sualut Ass; Haura, Cachar ; Bolbek, Garo. ; tVfcdat gwa, singraf, mardn^ 
ktraulit pataia. Hind.; Mendah^ kart, Ufa, Gondi. 

Upon the aromatic leaves of this plant the mdga !>iJh-w'orm is stated 
to feed in Assam. 

8th— Litsoea salicifolia, R>xb. 

Digloiti, Ass. ; Sempat, Nepal ; Diglilnti, Mechi. 

An evergreen tree of the K astern Himalaya and East Bengal, upon 
the leaves of which the miiga silk-worms are sometimes fed. 

Since the abov'e remarks on the food of the mii^a silk-worm appeared 
in the Catalogue of the Calcutta International Exhibition, Mr. Stack has 
furnished the following facts regarding the subject : — 

The tree ( Machilus odoratissima) constitutes its favourite food; but 
in Lower Assam it is extensively bred on the sudlu (Tctraathcra moaope- 
tala). The leaves of certain other forest trees— the dighlati (Tetran- 
thera glauca), the pdtichanda (Cinnamomum obtusifolium), and the bam» 
roH (Symplocos grandiflora) — can be eaten by the worm in its matiirer 
stages if the supply of its staple food begins to fail ; but the sum and the 
sudlu are the only trees upon which the worm yielding the ordinary muga 
silk (as distinguished from champa and mee^^nkiiri, which will be mention- 
ed hereafter) can be permanently reared. The s«w-fed worm is consider- 
ed to yield the more delicate silk, and sudlu trees on the edges of sum 
plantations are generally left untouched, though small plantations oi sudlu 
only may occasionally be met with. It will thus be seen from the paran- 
thesis above, that Mr. Stack has, as the writer anticipated, isolated the 
chiimpa and m^ginkuri insect from the ordinary muga, as special forms 
assumed by the insect when fed on these trees. His account of this 
subject will be found in the concluding paragraph of the present article. 

Rearing of the Worm. 

The following account from Mr. Stack’s Silk in Assam gives the main 
facts on this subject that have up to date been published : — 

‘'Number OK broods in ^ year.— Five successive broods are dis- 
tinguished by vernacular names roughly denoting the months in which the 
worms are bred and spin their cocoons. These are the kdtia brood, in 
October— November ; the jdrua in the coldest months (December — Feb- 
ruary); the jethua in the spring; the aharua in June — July; and the 
hhdaia in August —September. But it is only in a few parts of the Assam 
Valley that this regular succession of broods is maintaineil. The aharua 
and bhidia broods are reared chiefly in the district of Kdmrup, whence 
cocoons are exported for the kdtia brood in Upper Assam. In Darrang 
and Sibsagar the only broods for use are the kdtia, jdrua, and jethua ; 
'while in l^khimpur only the jdrua ^wd jeihiux are generally in fashion. 
The worm is said to degenerate if bred all the year round in Upper 
Assam ; and another reason for the discontinuance of breeding in the 
summer is that the sum forests are flooded by the rains, the watching of 
the worms becomes more troublesome, and losses increase. Hence the 
breeders of Upper Assam generally go down to Kdmrdp or Nowgong to 
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buy cocoons at the beginning of the cold season. Occasionally, a bhddia j 
brood of inferior quality is reared in Sibsagar on a high-lying patch of j 
sum land, Even in Jorn; 4 t, the centre of the cultivation of the muga } 
silk- worm, one-fourth of the breeding cocorms, it is estimated, are import- j 
ed from K^mnip. The price of cocoons thus purchased varies from two 
to four rupees the thousand, according to the supply. Sometimes the 
worips themselves are sold, at the rate of loo to 150 per rupee. 

‘‘Treatment of cocoons for breeding.— The cocoons intended 
for breeding are placed in trays of woven bamboo, and hung up safely 
'^'ithin the house. The period of the chrysalis lasts about a fortnight in ; 
tlfe warm months, and three weeks or a few days longer in the cold i 
season, when room in which the cocoons are kept has to be warmed i 
by a fire, and they are M^metiines suspended near the hearth. j 

** If the cocoons are kept in a covered basket, the moths are allowed to j 
move about inside it till the day following their emergence ; but where | 
open trays are employed, the female moths, recognisable at once by their | 
bulkier body, are imthed lately tied by a thread p.assing round the thorax | 
behind the wings to sins:le pieces of straw, which are hooked on a line 
Stretched across the rfK>m ; or several moths may be fastened in this wav 
to a bunch of strr.ws iH inches long by one in diameter. Straws black 
with smoke are usually selected, from a notion that the colour helps to 
reconcile the moth to captivity. The male moths are left free, and some I 
of them make thf*ir escape into the open air, but the majority remain 1 
attached to the females. Any deficiency in the number of males is sup- | 
plied by placing the females outside the house in the evening, when un- : 
attached males will discover and consort with them. A song chanted by j 
the cultivator is supposed to attract the males on such occasions. Each I 
female produces about 250 eggs in three days, and the life of the moth ' 
lasts one or two days longer, but eggs laid after the first three days are j 
rejected, a.s likely to give birth to feeble worms. i 

“ Growth oV the Worms.— 1 he pieces of s*raw, with the eggs depo- | 
sited on tiicm, are carefullv taken down and placed in basket covered j 
with a piece of cloth. The room in which they are kept is heated bv a 1 
fire in winter, or the eggs may be laid in a place warmed by the sun, but l 
not directly expo,sed to his rays, the heat of which would prove destruc- : 
tive. They ought lobe kept in the dark as much as possible. The I 
period of hatching la-^ts from seven to ten days, according to the time of ! 
year. In tlie summer months, it is not necessary to keep the eggs in-doors j 
at all, and they can be placed on the tree at once, with due precautions, : 
however, against sun, rain, and dew ; and even in tlie winter a small : 
proportion of the eggs may be placed out unhatched, together with the I 
young worms, ('ienerally, however, the worms are hatched in-doors. ; 
‘On being hatched ’ (savs Mr. Hugon) ‘the worm i.s about a quarter „of 
an inch long; it .appears composed of alternate black and yellow rings. { 
As it increa.ses in si/e, the former are distinguished as six black moles, in * 
regular lines, on each of the twelve rings which form its body. The ; 
colours gradually alter as it progresses, that of the bc>dy becoming = 
ligl)fer, the moles sky blue, then red, with a bright gold-coloured ring round ; 
each.* 'Hie worm passes through four moullings. known respectively as i 
chtnura, dnik itii, fittikdia, and fnatki-chdi^kufa" The full-erown wdrm.^; 
when extended**!!! the act of progression, measures about 5 inolies long, ; 
and is nearly as thick as the forefinger. Its colour is green, the under ! 
part being of a darker shade, while the back is light green, with a curious | 
opaline or 4 ransparent tinge. Excludflig the head and tail, the body is 
composed of ten rings, each having hnir hairy red moles, with bright 
gold bases^ symmetrically disposed round its edge ; a brown and yellow 
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stripe extends midway down each side from the tail to within two rings 
of the head, and below it the breathing-holes are marked by a series 
of seven black points; the head and claws are lijjht brown, the holders 
dark green, with black prickles, the tail pair widening above into green 
i circles enclosing a large black spot. Two sizes of the full-grown worm 
' are distinguished. The borbhogia is 5 inches long, the horubhogin 
I somewhat shorter; and a similar difference is observed in the size of the 
i cocoons. It is not necessary that the worms should complete their 
1 growth on a single tree. H the leaves be exhausted, they descend the 
j trunk till they are stopped by a coil of straw rope, or by a band of plafn- 
I tain-leaves, which serves to arrest them till they can "be gathered Und 
; transferred to another tree. This may be done eithefTry simply placing 
j them on the trunk and leaving them to crawl up (and if so treated it is 
j said they will refuse to ascend a tree which has already been stripped of 
j its leaves), or by means of a triangular tray, which is pushed up at the 
j end of a long bamboo, and hooked on to one of the upper branches. The 
I latter is also the method employed in putting the young worms on the 
i tree for the first time. Young trees are preferred to begin with, and 
generally trees from three to twelve years old are considered the best. Ofd 
trees are avoided, as they harbour ants, and the moss on their branches 
impedes the movements of the w'orm. The worms feed from about eight 
o^clock in the morning till near noon, and again from three till sunset. 
During the intervening hours they descend the trunk to bask in the sun 
I and at night they take shelter under the leaves. A dropping sound like 
j that of light hail is heard under the tree at feeding time, and is caused by 
i the pea-like excrement {lad) of the worms, which is constantly falling to 
1 the ground. 

i Enemies and Diseases. — During their life in the open air the worms 

' are exposed to the attacks of various enemies, among whom the crow 
and kite are the most persistent and destructive, but the sdksdkia, or 
I wandering pie, by day, the aziola, or ‘little downy owl* the 

j large frugivorous bai \handali) by night, are also to be dreaded. The insects 
, which do most damage are the wasp, the ichneumon fly, and a red ant 
I called dmyuli, but the latter is dangerous to the worm only in its earlier 
i stages. The result of a bite is a blackness extending from the injured 
j part over the whole body, which gradually withers away. The cultiva- 
I tors wage war against the ants with fire and hot water, or skewer bits 
I of fish on the trunk to attract them and prevent them from ascending the 
j tree ; the pellet-bow is used against birds by day, and a tall clapper of 

j split bamboo, pulled by a string from within the watcher’s hut. serves 

j to frighten away nightly marauders ; but with all these precautions the 
losses by theft are considerable. This constant watching becomes very 
troublesome, especially in the months of inclement weather, and Is usually 
left to the children and old people, where there are any in the family. 
Continued’ heavy rain is apt to wash the worms orT the trees, but they can 
shelter themselves under the leaves against passing showers, and, in fact, 
light rain in October and November is considered favourable to the 
growth of the winter brood, A hailstorm is the greatest calamity of all, 
for it not only kills numbers outright, but so weakens others that they die 
, before maturity, or spin imperfect cocoons, and the weakness is even said 
to be transmitted to the moth, should any emerge. TKe worms, finally, 
are subject to a disease called ‘the swelling ’ {phula-rog)^ for which no 
j remedy is known. In Upper Assam this epidemic occasionally destroys 

j the worms on acres of stim forest together, and even where tKe mortality 

I is les.s wholesale, the silk-producing power of the survivors is found to be 
? impaired. The worms often die oti in large numbers without any swelling 
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or other external symptoms, merely ceasing to feed, and perishing apparent- 
ly of inanition, and in this case also the yield of silk from the surviving 
portion of the brood is poor. Apart from these causes, a difference is 
said to be noted in the productive powers of worms of the same breed. 
It is alleged that some worms can be distinguished as destined to die im- 
mature; these are cal (ea /la/ioya and bisa ; others, called spin 
c;ocpons yielding an imperfect quantity of silk. 

"Thr vSriVNiKG Of* THE (JocoOHS. -The period from hatching to 
maturity varies from 26 days in summer 1040 days in winter. The moult- 
jngs are completed about a week or ten days before the end of this term. 
There is no uifj^culty in discerning when the worm is ready to begin its 
cocoon, becauJ^it invariably descends the tree to the edge of the plantain- 
leaf band, and there remains motionless, gra.sping the bark with its 
holders only, while the forepart of the body is raised and thrown slightly 
back. Another sign is said to be a peculiar sound yielded by the body 
when lightly tapped. Worms wdiicn show these symptoms are removea 
at nightfall, or if left over night they begin to make their preparations for 
spinning in a roll of grass tied round the tree for that purpose. Being 
carried to the house, the worms are there placed on a bundle of branches 
with the dry leaves attached, or in a basket with a bundle of leaves sus- 
pended over it, into which the worms crawl. From four to seven days are 
spent in spinning the cocoon. 

** A complete cycle of the insect lasts about 54 davs in the warm months 
and 81 days in the cold season. 1 he maximum and minimum periods are 
shown in the subjoined table 

Minimum Maximum 


Matching . . . , 


days. 

7 

days. 

10 

As a worm .... 


. 2(> 

4^> 

Spinning cocoon 

• . 

• 4 

7 

In the c<H:oon 

, , 

U 

2 1 

As a moth (up to laying eggs) 


• 5 

3 


# 

— ~ 



Total 

• 54 

81 “ 

Transitions i.s the form 

k SIEB OF 

THE Worm, 

, Cocoo 


Kggs. — “O n beinir hatched this caterpillar is composed of alternate black 
and yellow rings, but as it grows older the black bands are reduced to 
black spots or moles in regular lines, on each of the twelve rings which 
form the body. As it matures, the colours change still further, the main 
colour becoming light greenish-yellow, with brilliant red moles, each 
having a gold edge around it and four sharp prickles and a few black 
hairs. When full grown it is about 4 inches long. The eggs are 
hatched in 10 days, the moths remaining within the cocoon for 16 to 20 
days. 

“ The cocoon is fawn-coloured, large and thin, devoid of the curious 
suspensor so characteristic of the tasar cocoon. The short period of 
lethargy' does not necessitate so much care in the construction and protec- 
tion of the chrysalis as is displayed by the instinct of the tusar worm in 
the formation of its ccKoon 

« Production of Silk. 

On this subject Mr. Stack furnished the follow*ing particulars ; — 

** The Cocoons. — T he muca cocOon is in size about 1 J inches long by 
one inch iti dicameter. In colour it is a golden yellow ; but there are usually 
a number of dark cocoons in every brood, for which no satisfactory reason 
can be as^gned. The difference does not seem lobe due toany ot thccon- 
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ditions of food or breeding. A large proportion of the dark cocoons which 
come into the market, however, are no doubt to be accounted for by 
discoloration in the process of firing. Boiling in alkali water is the 
method employed to restore dark cocoons to their proper colour. With 
the living chrysalis inside, the cocoon weighs about 66 grains, with the 
dead and dried chrysalis 27J grains, and the empty cocoon from which 
the moth has made its escape weighs 6 giains only. The ordinary sell- 
ing-rate for cocoons with the desiccated chrysalis is R2 the thousand, but 
they can often be bought in the villages for 700 to 800 the rupee. The 
waste or perforated cocoons from w hich the moth has escaped can be had 
for about R2 the seer, containing nearly 3,000 cocoons. There is, how- 
ever, no regular market for cocoons, and persons w isliing to procure a 
stock must visit the villages where the w'orms are bred, and make their 
own bargain w'ith the cultivators, and w astc mttga cocoons do not seem to 
be easily procurable by any artifice. 

“ Reeling. — The silk of the m^ga cocoon is reeled. The life in the 
chrysalis having been destroyed by exposure to the sun, or by fire, the 
cocoons are boiled in an alkaline solution. When required for use, their 
floss is plucked ofl, and they are placed in a pot of warm or cold water. 
Two persons are employed, one to take the silk from the cocoons, the 
other to reel it. The former brings together the filaments of silk from a 
number of cocoons, varying from 7 to 20, and hands them to the reeler, 
w'ho rubs them into a thread by rolling them on his thigh w'ith the palm 
of his right hand and the under part of tlie forearm (which usually suf- 
fers more or less from the operation), while with his left hand he turns the 
fly-w'heel of the primitive reeling apparatus that stands beside him, an 
axle turning in the notches of two uprights, with the aforesaid wheel at 
one end, or often merely a cross-.stick in the middle to serve the purpose 
of a fly-wheel. In this way, the whole of the cocoon can be unwound, 
except the innermost layer next lo the chry.salis. The thread is reeled olT 
on the axle, in skeins of about half a seer at a time. The quantity of 
silk yielded by the cocoons v^ies according to the brood. The cold-weather 
brood gives the least, and is u.sually reserved for breeding, only the infe- 
rior cocoons being spun. 1 he kdita and jethua broods yield the mo.sl silk. 
A thousand cocoons of the jdrua brood will yield about 2 chitaks of 
thread, and of the kdtia or jeihua brood 3 to 4 chitaks. 

“ Opinions differ as lo whether old cocoons can or cannot be reeled. 
The cultivator does not usually keep his cocoons so long as a year, unless 
he is accumulating a stock very slow ly. But it w'ould seem that reeling is 
practicable up to two years at least, and that, if carefully kept, cocoons 
of even four or five years old can be reeled, and will give silk in no re- 
spect inferior to that yielded by fresh cocoons. The experiment, however, 
is one which is not often made. 

“ No part of the vtus^a cocoon is rejected as useless : the floss plucked 
off beforp reeling, the silk of the shell immediately surrounding the chry- 
salis, and the cocotins kept for breeding, after the moth has forced its way 
through them, though unfit for reeling, arc spun by the hand into a 
coarser kind of thread, called * w'aste * or era, which is used for mixing 
with eri thread, or is w'oven by itself into rough but warm and durable 
fabrics. 

“ The price of muga thread varies, according to qurJity, from R8 to 
Ri 2 per seer. The latter is the ordinary rate in oibsdgar bazdr at 
present. In 1876 I find the price quoted as R7. Waste muga thread 
can be bought for R4 the seer. 

“ The cloth woven from ihuga yarn has a bright yellow colour and a 
pretty gloss. It stands washing much better than other silks, keeping 
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gloss and cotour to the last. It is usually sold in pieces about 5 yards 
long by 4 feet broad, and the price varies from Ri-8 to R2 per square yard. 

* A curious tradition is preserved of the khesa, or ‘raw * mie^a silk, which 
used to be manufactured in the days of the Ahom kings. 1 he worms 
intended to yield this product were kept alive for three days after com- 
pletion of their growth, without being allowed to spin their cocoons. The 
result is said to nave been the accumulation of the silk fibre in the body 
of the worm. Their heads were then plucked off, and the bodies thrown into 
^ a vessel of warm water, and the ends of the fibres being extracted, the 
silk was retded off in the ordinary w'ay. This kind of silk was reserved 
for the cxcltisivt; use of royalty, 

The FiBRfi.— The soft loose fibre from the inner part of the muj^a 
cocoon is “thrown,** in Assam, into a simple kind of yarn, and in this 
condition it is largely exported. The fabrics made from it are worn by 
tlie middle class,® the eri silk fabrics by the poor. The outer fibre is 
about i^ch in diameter, and bears a strain of 2| drams, while the 
inner fibre is xihri* ^tnd will support 3 drams. The tension of the outer 
fibres is about one inch to the foot, while the inner fibre is about 1 J inches. 
The fibre is not only much finer than the fiisar silk, but it is round, like 
that obtained from the mulberry-fed worms. It will show the difference 
between the and tasay silks to give here the measurements of the 

latter so as to allow of comparison ; — 

From edge to edge of the tasar fibre, Mr. Wardle says, the diame- 
ter is taken from the outer fibres, and from the inner 

fibres » Ifi ; the former bear a strain of 7 drams, while the fine and uni- 
form fibres from the inner layer of the cocoon bear as much as 8 drams. 
The thickness of the taaar fibre is alxiut of an inch. 

The mulberry silk-worm of Bengal produces a fibre part of an 
inch in diameter for its outer fibres and inner. 

Mr. T. Wardle in a lecture read before the Silk Conference held in 
connection with »hc Colonial and Indian Exhibition of 18S6, at which Sir 
E. C. Buck presided, said that embroidery was carried on in India on a 
great scale. The Natives ladies of Assam decorate in this way presentation 
garments, and the turbans of Oacca which find their way to Arabia are 
embroidered, he said, with a silk that “ I feel sure, will, one day, be in con- 
siderable demand in Europe— I mean the silk produced by the worm 
of the Antheraea assama, the mr/^a silk-worm. It was not known to 
the English until recently that any of this silk was exported. ** 

Markets and Extent of Production. 
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There is no large market where cither the cocoons, the thread, or the 2 X 14 
cloth can be purchased wholesale, but cocoons and thread arc to be pro- 
cured in small quantities at most of tlu? petty village fairs in the 
producing districts, and some stock of cloth can usually be found at the 
ncad-quarlers stations, particiil.MrK in Sibsagar and it? two sub- division- 
al stations of (lolaghat and Jorhat, the latter of which, in the days of 
native rule, was the grand centre of the silk industry of Assam. "The ' 

Marwari traders pick up silk in the villages, and The cultivators also 
come in occasionally, as their needs impel them, and sell to the traders ! 
in their shops; it is altogether a casual kind of commerce, fluctuatijig | 
greatly from*year to year, but never attaining any regular llow' or con- , 
siderable demensions. The export of wwg-a, unlike tnat of eri, is prin- \ 
cipally in the form of thread, whicH goes to Calcutta for local consump- j 
tion, or*for export to the Persian Gulf ; it is too dear for the English ! 
market, though the Calcutta prices are quoted as low as R6 to Rii per i 
seer. 
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against 12,393 acres in 1881, and in Lower Assam also patches of 
plantation, evidently intended for the breeding of silkworms, will often be 
found lying unused. On the other hand, there is ample room in the 
Assam Valley for the extension of mu^a cultivation. The virgin sum 
forests of Lakhimpur arc capable by themselves of sustaining millions of 
worms, if the industry should ever receive that quickening impulse of which 
it stands in need.** 

It would seem probable that the facts given above by Mr. Stack re- 
garding the production of this silk, review not only the statements made 
Ev Hwgon but those made also by Hopkinson. The latter writer, while 
Cnief Commissioner of Assam, slated that the jrww forests of that prov- 
ince covered s< 5 ibe 34,o<X) acres, of which 18,000 were assessed and yield- 
ed a revenue of R2S,ood. By far the greater portion of the assessed area, 
he informs us, was then in SibsAgar district, and gave employment to 
48,000 person, who, however, were not employed wholly on muga silk 
rearing. The outturn, he adds, was estimated at ioo,ooo&. 


|PRODtlCnOK 
! Outturn* 


Champa & Mezankuri Muga. i 

Mr. Stack writes as follows on the forms of mvgA silk ; — “ An 
account of mpga silk would not be complete without a few words on 
llie two varieties assumed by it when the worm is fed on chamf>a (or . 
mere properly clui/>a) and the me^anknri or aiinkuri \Tetnuithera poljao- 
thai. Champa sIIk seems to be quite forgotten now. It is described as a 
very line wl.ite silk, which used to be worn only by the Ahom kin)^s and 
their nobles. Mesankuri silk is still to be procured, but with great diffi- 
culty. In 1881 there does no! seem to have been a single piece obtainable 
in Jorh;U. One of the reasons alleged for this falling-<3ff is that the new 
rides restricting clearances in the forests arc unfavourable to the grow th of 
the ttuganktiri tree. This tree springs up spontaneously in abandoned 
clearances, and it is in this early shrub-like stage that it is fit for the worms j 
to feed on. In its second year, the worms fed on it give co^irser silk *, in j 
the third year, the silk is hardly distinguishable from the common muga. \ 
Thus, the mature tree is quite out of the question, and as the mtBanhuri 
is never cultivated, forest clearances were the only places where the i 
breeder.s could look for young trees. When fed on the meeankuri, the 
mttga worm spins a fine silk of almost pure white, about thrice as valu- 
able as the common muga, in fact the most costly of all the silks of j 
Assam. The thread was selling at R24 the seer in Jorhal in 1883. This ; 
silk is altogether an article of luxury.” Captain Hutton upholds the vicw\ i 
vtB,, that Moore was in error w hen he assigned the meeankuri cocoons to 
a separate species from the ordinary muga ; and, as already remarked, this 
opinion is also held by Hampson and most modern entomologists. 
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TRADE IN S1I.K & SILK-GOODS- TRADE. 

In a Report on the Proceedings of the East India Company regard- | 21 X 7 

ing the Trade, Culture and ManuLicture of Raw-silk, published in 1836, j 
we are told the transactions of the Company in raw-siik were “inconsi- 
derable in extent before llie middle of last century.** Llntil the establish- i 
tnenl of regular places for its preparation, under the management of their 
own servants, the blast India Company, in common with other Europeans i 
who then had factories in India, or retried there for the purpose of trade, ; 
provided their investments by purchases in the market, or by contracts j 
with Native dealers and others. The chief places then producing silk ware ; 
Cossimbazar, Commercolly, and RtRigpur. Tavernier wrote of Bengal j 
silk in the seventeenth century that a village in the kingdom of Bengal \ 
(Kisimb;izar) can furnish 20,000 bales annually, each bale weighing 100 ? 
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livers of 16 ounces. The Dutch g^enerally took, he says, either for Japan 
or Holland, 6,oao to 7,otxi bales of it, and they would have liked more, but 
the merchants of Tartaryand of the whole of the Mongfol Empire opposed 
their doing so. It is difficult to see how Tavernier was able to get the 
figure of total production, but his remarks show the importance of the Ben- 
gal mulberry silk trade during his time and his notice of it is perhaps the 
earliest direct reference by a European writer. The description of silk ex- 
ported from Bengal by the English and Dutch Companies was of the kind 
now known by the technical term of “ Country wourni,** being drawn from 
the cocoons and reeled into skeins after the crude manner immemorially 
practised by the .Natives of India. That kind of silk was suited for but few 
of the articles then manufactured in England, the chief consumption being 
for sewing-silk, buttons, and other small articles of halx rdashery, etc. Its 
inequality induced the Company to endeavour to improve the methods of 
reeling, and, accordingly, in 1757 they sent out to Bengal Mr. Richard 
Wilder on a mission “toexamine into the causes of the defective quality 
of Bengal raw-silk ; for which purpose he was directed to proceed to 
Cossimbazar (at that titne the C ompany’s chief factory in Bengal) in 
order that he might be on the spot where the raw-silk was produced.” In 
another part of the present article the chief historic facts connected with the 
effort to improve the reeling and to produce a Ix^tter quality of silk will be 
found briefly reviewed. It does not seem necessary, therefore, to do more 
here than to add that from 1757 the modern export trade in silk may bo 
accepted as dating. In 1768 so greatly had the traffic advanced that the 
Court of Directors informed their Indian representatives that they looked 
“ to the increase in raw-silk chiefly, for the means of bringing home their 
surplus revenue, the importation being a national benefit and the con- 
sumption being far le.ss lunited than that of manufactured goods.” 

In Milburn’s Oriental Commerce (published 1813) there occurs a most 
instructive article on The Rise ^ Progress of the Silk Trade. It deals 
with the silk of all the world; but more especially that of India, China, 
and Japan, and therefore it would perhaps be superfluous to reproduce it 
in its entirely. It is a review of all the proceedings of the East India 
Company and of the various political and social’ influences in Europe that 
fostered or retarded the growth of the silk trade. From that article most 
modern writers appear to have drawn largely, and as the work is by no 
means readily accessible, it may be as we ll to gnve here an abstract from it 
(by way of introduction to the Indian trade), of the various pas.sages, in 
chronological order, which deal with the silk of this country : — 

‘'Previous to the commencement of the trade between England and the 
East Indies, Kn^land wa^ def>t-ndent on Turkey for the silk ron.siiTnefi in her manu- 
factures, Raw-silk was, theretoie, considefod as the ar ticle of most cons<‘<]i»<‘nct*, and 
great exertions were made, and expense incurred, in forming estahlishments in 
Persia, with a view of securing a certain and regular supply ftom thence for the use 
of the manufactures in England. Mr. Munn .states the importation to t>e io7,i4o!h, 
which cost in India 75. per lb, and that the selling price in England was -?ot. He also 
states that many hundreds of people were constantly employed in winding, twisting, 
and weaving silk in London 

/t 5 <¥a— ” The Turkey or Levant Company began to complain about this period of 
the East India Company, on account of the great quantitie.it of silk they imported by 
way of the Cape of Good Hope, which had formerly bt^en imported solely from 
* Turkey. They made a formal complaint to the King on the subiect, in which they 
stated their exports to amount to £^500,000, consisting principally of woollen manu< 
factures and other English wares; in return for which they imported raw-silk, 
galls, drugs, cotton, &c,, all of which being manufactured in the kingdom, afforded 
bread and employment to the poor. On the other hand, they stated.that the East 
India Company exported much bullion, with an inconsiderable quantity of cloth; in 
return for which they imported a deceitful kind of raw silk, which was an inevit- 
able destruction to the Turkey trade. It wa.s also stated at this period, that the 
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Company had «cnt to India throwsters*, weavers^ and dyers, and had set up a manu* 
facture of silk which, by instructinji^ the Indians in these manufactures, and by 
iiuportin}* them so made, tended to impoverish the workinj; people in England. 

** The East India Company’s reply was to the following effect : ‘That with respect 
to the Turkey Ct>ni pan y*s ohicctions to the importation of raw silk it is essential to 
the good of the kimjclom that since their importation of it, the silk matuifactines have 
inci eased from one to (our. With respect to the quality of the India raw*silk< it is 
the same as with ail oth^r commixhties, some good. sf*ine bad, and some indifferent. 
'Vith resj>cct to the sending to India throwsters, weavers, and dyers, the whole is a 
mistake, excepting only as to one or two dyers usttally sent to Bengal, and to no 
other pint of India; ami this for the nation’s, as weU as the Company's, advantage, 
usspectally as to plain black silks, generally exporte<l again.’ This defence was 
decMued satisfaqt^yy, and the complaints of tiie I nrkey Company were dismissed.” 

— **The trade with India being at this time carried on by two rival Com- 
panies, there w'as such an excessive import »tion < i t!ie various l*in<is of East India 
and China wrought silks, and the prices were s<» (e«I\iced, as to cKcasion great loss to 
the importers; and it interfered so much with the home manufactures of silks as to 
mrcasion great discontent among the manuuctuiejs throughout England, more parti- 
cularly in I.ondon, where they Ix^came very outrageous, and carried llieir violence so 
far as to attempt to scizn the treasure at the East India House, and had almost 
siicc<^cded in it, but w‘er« in the end reduced to order. 

rhe great cheapness of Indian silks occasioned the. wear of them to become 
.I bnost universal thioughout England; to remedv which, an .^ct was passed for 
encouraging the home manulacluns, which enacted, ‘that (rorn Michaelmas, all 

wrought ailks, Bengali, and stuffs mixed with silk or herb.'!, ol the manufacture of 
Persia, China, or the Ea<t Indies, should be liKkcdup in warehouses till re-export* 
cd ; so that none of the said goods should In* \vi»rn or used, in either at*p8rel or 
furniture, In England, on (orfeiture theierif. ,ind als** <»( ^.>00 penalty <*fi the person 
having or selling any of them. * ii ii: u Will, iii, Ch.ap. 10.” 

The duties on raw^silk imported from C hina were now reduced to the 
same <iuty as Indian raw-.silk, and with a view to enco.irage the grow’th of .silk in 
America, a law was paissed a<Imitting it to be im|xirted, duty free, if properly certi- 
fied to be the growth ami produce of the British Colonies. 

“ rhe folMo\ing accounts of the quantities of raw silk imported, an<l from what 
parts, with th« remarks thereon, arc joincipally extracted lom the repoits madr^ by 
the East India Company at various pcruHlsou the subjo t of the silk trade. 

“ l lm silk imported into Great Britain in thi.s yeai, and from whence was as 
follows 


Manders 

Spain and Portugal 
Straits • • 


Ih I n, 

i,.|o7 i Italy . . . . 30,301 

2,sb4 I East India (including 
i4,vS.j7 China) . . . 

Turkey , . . 1 3 >,81/4 


forming a total of 23i.9)9ih, by vvhicb it appears that the impoits from Turkey were 
more tnan one-half from the East Indie.s and Chin.a less than one-hflh, and trom Italy 
less than one-sixth.” 

176$. — ** Erom 17s I to »7(>5. the silk imported from Bengal rose, on an average, 
to about 80,340 small pounds of ib ounces each per annum ; and no doubt but the 
quantities from other paits increased in an equ,al, if not a supeiior, degree of pro- 
portion. 

“ When the Company obtained possession of the Bengal Provinces, it was judged 
expedient to extend tOeir commercial concerns, with a view of irali,sing the surplus 
revenue* of India. The art ch* of raw-silk api>eaicd the mo.st eligible tv»t the inteiests 
of thxit country ; first, as affording the means for extending cultivation ; and, secondly, 
by creating aaditional employment for the natives. In i7of», there was an im^xirt of 
i95«f>37 small Ih; and, on an average of the five succeeding yexirs, from 176^1 to 
1771, it increiited 3:?7.f>3o small Ih per annum. But as the quality ol the article was 
of the kind at present known by the technical term of ** Bengal wound, ” or silk reeded 
jn the rude and artless manner'irnmeinorially practised by ine natives of that country, 
it was suited hut to a few articles ol home manufacture, the principal consumption 
being in sewing silk, buttons, twist, and other articles of haberdashery, of compara- 
tively limited demand. '1 be market by these increased imports became so over- 
charged to cause a reduction in the price; the silk which in sold at 2js, per 
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gfreat lb sold in 1771-72 at i8j?. 6 d, per gfreat lb, notwithstanding the sales in these 
periods fell short of the imports by 171,8071b. 

"Kxperience having thus shewn that the article had been pushed to its utmost 
extremity without effecting the desired end, a plan was next suggested for intr oducing 
into Bengal the mode of winding practised in the hlatures, or winding-houses of Italy 
and other parts of the continent; which, if carrit‘d into execution, might create art 
opening for a still further consumption, by its becoming a substitute for some of the 
silks of Italy, lurkey, and Spain, to divers of the manufacturing branches of^which, 
in its then state, it was not applicable. This plan on being maturely considered 
wjLS deemed sufficiently eligible, and the needful measures were taken for carrying 
It into effect. 
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Y Although Ae first con.signmcnt of filature-wound silk reached England in 1/72, 
yet it was not till 1775 that the new mode could be c<>nsideicd,oi in full operation. 
In the intermediate period much time was unavoidably taken up in erecting buildings, 
fitting up lurnaces, reels, &c., and in instructing the natives, who are most scrupu- 
lously averse to innovations of every kind; to which, above all, may be added, that 
the country was recovering but slowly from the calamitous effects of a most dreadful 
famine, which swept off millions of the lower class of inhabitants, and occasioned a con- 
siderable del alcation in every species ol its productions. From these causes the im- 
ports of silk from Bengal, from 1772 to 1 775, the filature included, as will appear from 
the tables of silk imported, were so circumscribed as not to I'xceed, on an averajje-. 
>^ 7*494 small lb, by which the price earner round to about 24^. per great lb, wliich in 
general may be considered as about its fair level. 

“The new rnodc of winding being now sufficiently established, and the country 
recovered from its enfeebled state, the meditated competition took place, and was 
pursued ivith such energy and effect, as politically to answer for the most sanguine 
expectations, although the issue commercially, from a variety of concurring circum- 
stances, was unfortunate in the e’xtreme. Fiom 1776 to 17S5 the imports from Bengal 
appear to have been, on an average, 560.283 small lb, whil<rthose from Italy, Turkey, 
etc , did not exceed 282,3041b. During this period the raw-silk was provided by con- 
tract, and by which the Company sustained a loss of if 884, 744. 

“The result of this successful effort was quickly seen in the declension of the 
trade from Aleppo, Valencia, Naples, Calabria, and other parts; from many of which 
that formerly furnished very considerable quantities, not a single bale was imported 
for many years; so that, generally speaking, the silk manulacturcd in England is now 
furnished from the northern provinces of Italy, Bengal, and China. 

“ I he following is a statement of the quantities of raw-stik imported into England 
from Bengal; the quantities sold; the prime cost thereof, including duties, freight 
and charges ; the sale amount thereof, the discount deducted : and the loss sustained 
by the East India Company for ten years previous to the abolitions of the system of 
supplying it by contract ; — 


! ) Imported. | Sold. 

1 Season. j--* — 

; Sn,.llftof.6o..nc.s. | 
Contpact i 

Total of 
Prime Cost, 
Duties, 
Freight and 
Charges. 

Sale amount. 
Discount 
deducted. 

Lofts. 

System of 
purehasing 

1776 

,^**33 1777 

{Conf,with 1778 

profit, p, too.) 1779 

A,D. 1780 

^ 7 ^ 5 . 1781 

1782 

^783 

1784 

1785 

Total 

lb 

5 t 5 , 9»3 
563.* 21 
602,964 
737*560 
235,216 

785*673 

77,610 

61 1,071 
l>M 9*394 

324*307 

D 

3 U, 55 » 

547*045 

589*245 

5^^343 

574*065 

553*863 

292,141 

502*831 

486,336 

576,175 

£ 

409,851 
440,877 
472, » 14 

421,899 
288,933 i 
629,438 ! 
64,160 
480,515 
874,097 
252,617 

£ 

365*653 

323,031 

325,505 

299*053 

217*599 

481,584 

56,752 

388,233 

779,626 
i 212,721 

1 

£ 

44,198 

117.846 
146,609 

1 22.846 

71*334 
147,854 
i 7,408 

92,282 

94*471 

39*896 

5,602,829 

5 * 119,595 

4,334*501 

1 3 * 449*757 

884,744 
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“Previous to the yt*»r 17S6, the Company’s investments of rawstlk were chiefly I 

f provided bv contract. Under this system, particularly in the earlier part of its estab- ] 
ishmefijj^tne rtiost flagrant abuses prevailed : the Company’s interests were sacriflced; \ 
the manufacturers were oppressed ; and, as a natural result, the goods were furnished 
of debased qualities, and at extravagant rates of coist. 

“In 17S2, during Mr. Hastings’ administration, the evils btd^ore alluded to re- 
ceived a partial check ; but it was reserved for the wt9d<Mn of 1-ord Cornwallis’ Coun- 
cil, seconded hy the active superintendence of the Board of Trade, appointed by Hrs ; 
l.c>rdship under a new establishment, to eff<H:t that radical reform which has since i 
happily been introduced into every branch of the Company’s commercial concerns, | 


TfiADB t 

Historfe 

v^eem*dt. 


In short, by abolishing the mode ot provision by contract and substituting in its room | 
that of agcnc’* corruption has ceasea ; errors have been corrected ; the manulacturers j 
have been relieved^ the fahi ics have been restored ; and gootls of the choicest de- 
scription have bee^?suj)plied at genuine and reduced latcs of cost. The benr^fits which 
have lesulted to the Comjiany from the success of His Lordship’s measures, as far as | 
they regard the article under consideration, are consjjiciiously exemplified l>y the state- : 
ment, which follows hereafter, r.f the cost, amount sales, &c., in the years 178610 ; 
1803 inclusive. j 

** The era of the commencement of the cotton fabrics upon an enlarged scale may 
be dated aViOut the year and although, since that time, it will be seen that the 

iinpert*4of silk from Bengal have fallen considerably short of what they were in former 
’periods, it will also be found that they have been more than equal to w’hat the market 
nas rerjuired. 1 he issue of the sales is an intaUible test for ascertaining the 
quantum of demand. It appears that in the five years commencing 17S3 and ending j 
1 787 the Comv>any sold 2,437,384 small lb. And in the subsequent five years, tv>., 1 
from 1788 to »762, only 1,693,784 small lb a quantity less by one-third ; and the trade ' 
WHS at so low an ebb, that thmigh the average quantity of Bengal silk sold was 
338,757 small lb, it was stated that no reduction of price w<ndd add a single ounce to 
the consumption. With respect to the imports from China, it wdl he seen that the 
quantities svdd in the last five years were, on an average, 220,526 small ft.” 

f79J. — “ The 1‘Vcnch Revolution gave a severe check to commerce. Its influence 
was felt not only in England, but in every market u|>on the Continent. A general 
alarm prevailed; mercantile transactions were in a great degree suspended, and 
mamdactures in general wore nearly at a stand. Th«' silk trade participated largely 
in this scene of distress, and expcrienc 'd .a more than ordinary depression, (ireat 
numbers of weavers wer« out of employ j the buyers were loaded with a heavy stock 
of silk up<»n hand ; the East India Comp.any had a large quantity in their ware- 
honsos unsold ; .and the imports in the appro.aching season were expected to be con- 
siderable, I ’nder these circumstances a memorial was presented to the Company by 
the trade, requesting that the .September sale of 17^3 might tKi altogether dispensed 
with, f he Ct>mpany*s exigencies were too pressing to admit of this request being 
complied with; out, with a view of affording the buyers every relief within their 
power, it was .igrc<*d to postpone the sale for four mf>nths. At the end of that 
period no favourjiblo change having taken place, the Company, from their increasing 
diflicidties, found themselves under the unavoidable necessity of forcing the market. 
A s.ile was made, and the silk actually disposed of; but at such reduced rates, that 
the loss upon the quantity sold on February 25, 1794, was 4*47,746. 

“ With a view of guarding against future losses, and of enabling Beng.!! to avail 
herself of the advantages she was found in a capacity to derive from the increased . 
produce of raw silk, the Company proposed the measure of causing the surplus 
quantity of silk /fryaart what the markets nmJd take in its raw state^ to be thrown 
into or/i^anaine in England, for the purpose of its being brought into use as a substi- | 
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tute tor part of the thrown silk imnorted from Italy ; and upon consulting some in- j 
telligent persons in the silk line, thcie sccmwl good reason to conclude that it would | 
be found sufficiently adapted lo the warp of ribbands. An experiment was therefore i 
made ; and although the issue was in every respect encouraging and satisfactory, | 
anil the legality of the Company’s proceedings were strongly c,t>mbated by those > 
interested in the imports from Italy, yet there were nuiny persons in the trade ’ 
decidedly hostile to the undfirtaking, and who confidently pronounced it was inv i 
possible it could 5ver be brought to answer. Among the various objections that were ! 
uiged, it was asserted, in a memorial from the silk merchants addressed to the 
Lords of Trade, ‘that as Bengal raw-silk had, in the general opinion, attained its i 
utmo-^t po^ible state of perfection, it coulA only, when worked into organzine, be i 
used, in a few articles of the silk manufacture; that in most others, from its irre- j 
mediable deficiency of staple, it could not be substituted for Italian organxine and that 
the attcmpjt to introduce it into a more general consumption would pnxluce the ! 
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greatest discontent and tiinuilt ani(»ng the iourneymen weaver-, particularly of 
Spitalficld, who universalh' reprobated lieiigal organzine.’ I'lie object was, however, 
too important, and the prospect too flattering, to bo hastily abandoned. Further 
trials were mad<*, and in proportion as the article became more known, and the views 
ot the Company were better understood, much ol the prejudice that had been excited 
against the measure, subsided. 

The quantities of thrown silk, imported into ICngland in the under-mentioned 
periods, appear to have been as follow, of which at least nine-tenths have buen from 
Italy : — 

Small tb. 

In the 10 years 1776 to T7S5 inclusive on an average per annum . 392,e>8 

In the 5 years 1 786 to 1790 ditto ditto,,,., , 391,740 

In the 2 years 1 79! to 1792 ditto ditto , 453,535 

“The silk, when thrown, is used for the warp in the rnanufactuie o! ribbands and 
broad goods, in each branch of which the Cvjusuuiption is considered nearly rupial. 

“In i7{/) the reputation of the article was so far established that a gieat ntnnber 
of the most eminent houses in the various branches ol silk manulactiue presented to 
the Court of Directors a memorial, dated London, February 5, 17 *5, (*1 which the 
following is a copy : — * 

“ ‘We, the undersigned silk manufacturers tinderstandiug from the reports pub- 
lished by the East India Company, that th«? Uengal Province^ nrecapa’ole of furnish- 
ing a more abundant sup|)ly ot raw-silk than hitherto, are ol ojriuion, if due attention 
is paid, in the first instance to reel the .same <4 proper .siz'-.s, tliat, after making a due 
provision for singles, trams, and sewing silks, the surplus, by ])eing thrown Into 
organzine in this country, can be siicces.sfully broug^ht into use in our tt^spectiv« 
mauulactoi ies to a very considerable extent in lieu of part ol the. thrown .silk 
nreseiitly .supplied Irum Italy. (. ‘onsiderifvj^, iherelore, the m>=*asure now carrying on 
ny the East India Compan\' as highly laudable, and meriting r^vr^ry rlegit'c of support, 
w'e trust they will persevere in the same with fii m nevs. Ireing wi ll r.onvinced that it 
cannot fail of proving' highly beneficial to the national interests, 

by giving to a country which makes |)art of the Hritisli dominions, the 
advantages desirable from the production ol a commodity which forms the basis of 
one of the most important of the national jri inufacturt.s. 

***SccondIy, by creating employment at htune for a numerous rdass of our f)oor, 
particvilarly women and children in the thtioving of it into otgat\/ine. 

“ ‘ Lastly, by affording a large and more certain .supply to tl\#» rnamifactuiei s in 
general, it may have a tenoenry to lower the prices <»f tlie r.i.vv material, and in fnturi' 
to shelter th(^ silk market from tin? alarming fhn trration.s tliat have rcfrealeiily taken 
place, and probably increase greatly the general t:onsttmi>liori ol the silk-ntanufac- 
turers.’ 

“Thus fiointedly ralleel upon by tlie puincipal c<»n.siiiiiers, the weight of whoso 
testimony was sufficient to silence all doubts with r 'g.ird to the, pr- |)riety of the 
measure, the Company sent directions to the Bengal (jover nunuit to extend their 
consignments to 4,000 bales per annum. Instructions were also fmwariled, requir- 
ing them to pay the most unremitting attenti<jn to the quality; means were also 
suggested fiu remedying existing clelects, .and samples were tr an'-unrtterl for their 
guidance In regard to sizes; in consequence ol wlrich, tlie quality has in genei'al been 
in a progressive state of improvement, andin some iirs'ames has an ivecl at such a 
degree of excellence, as to rival the most perfect productions of Italy. 

“In consequence of this improvemont, the use of Bengal organzim? has not been 
confined merely to the warp of rilibands. but it has been intoidured with equal .success 
in Sarcenets, FIorentine.s, mode.s, handkerchiels, velvet'- , iH:c. ; and Flengal raw and 
thrown silks in their present improved state are fully competent to most of the 
♦ material and extensive purposes to which the raw and thrown silks of Italy have 
hitherto been exclusively applied; and if they could be furnisheA in sufFiclent quan- 
tities, they would supplant at least threc-fourth.s of the silks at present drawn from 
Italy.” 

l8(\c — “It appears that from the period the measure of throwing Bengal silk 
\T\io orfianzine was resorted to, in 1794 to 1803, a per iod of ten years, there were 
thrown 1,453 bales, 01 rather more than 140 bales per annum; and tliat this quantity 
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sold at the sales for th« whol^* of which sum would ha'-e jjone to the ag- j 

graudizfi^ArMint of Italy. 1 his sum may he thus divided ; — ! 

£ j 

Uengal henpfited in the juime cost, or, in other words, in the ; 

tnan ufactut e and cidttire ....... 124,711 

Arnl tl»e icmaindrr, which is thus appropiiated, is added to tlie ; 

riches of the country, vis., the charg'* of throwing which 1 

^ gave eniployinent to the industrious {)uor .... 78, >67 i 

In Ireight an<l duties which benefit navigation and assist the I 

revenue 25,M | 

And after dedia ting from the sale amount 5 jier cent, for the 

cliarg<‘S(»t merchandise which are principally labour . . 13,430 ! 

It v'ehit'd the ( ompariy a jirofit in the last five years of j 

4 whiidi deducting a loss in the loimerfive ' 

years ot ^ 1 ,<>^7, leaves a net gain of: • .... 27,03! • 


Total . . 26^,395 


** 1 he tollowlng 5 > an account of Jie qu.antities of raw silk imported into Great 
niit-jiu from Bengal, (diinn, 'Turke y, an<l all other plaC' S, in the tidrty years, 1773 
/o inclusive, lilcewise the qua itity of tlirown silk imported during the same 

period; — 




Raw .‘^ilk imroktku by Gkfat 

Brjiain. ' 


j Total of 








Thrown 

I raw and 








Year. 

, Bengal. 

China. 

j Italy anf 
'Fur key. 

: Other 
; Parts. 

, ’Total. ' 

silk 

imported, 

i* thrown 
! silk 



; *• 

11. 

i in. 

i IV. 

I V. 1 


! imported. 



: Small 11, 

Small Ih 

j Small lb 

; Small !b' Small lb i 

Small lb 

Small lb 

»773 


• ' 4^777 

4 < ' 3,401 

: i 8;,<»99 

9,190 

i 542 , 4 f >7 ; 

234,906 

777,373 

’774 


.M 3,-,49 

470, ;S| 

. 220.., 33 

j 2 , 9 lo 

; 7 > 3.873 : 

428,978 

l, > 42 , 8^1 

> 773 


2oS,SSl 

107,229 

1 474,782 

1 >3,380 

; 602,272 ! 

4 > ‘ ,895 

1 1 .074,197 

\ J 7 U 


515493 

44 9 -^39 

j 5 - 5,435 

j 22,048 

1,298, 35 

454,4 >4 

i ‘.752,449 

g;; 


V' «,l 1 

2 2I,r)(».? 

i 3 '" ',040 

; 44,45 ‘ 

1 ,1 78,1 14 

3 o‘>o 43 

' >. 574.,657 

177S 


; 

2 (> 9.(»78 

' ‘33,039 

i 14,558 

1,0:3,839 

189 512 

i,io 1,3 pS 

1/79 


737 . '> 9 c 

434.9' 

1 85,. 

; ‘30,503 

: 1,103,819 : 

383,042 


1 7>: t 

17S1 


235,2.9 

30 J ,300 

1 844 

‘ 4 C 9,557 

j 445 ,<*17 . 

487,978 

93 3, -‘<>5 


7 ' 5/>;3 

3 <'‘, 3 oi 

i 23,878 

j 2 S 8 ,v 109 

! i, 7<“,>*58 

443,384 

2 ,M 4,442 

I 7.S2 


: 77 d'*o 

79»7 45 

37,894 

i 78,084 

. 373 , 3 '3 

3.) ‘-685 

7 <' 4 .':i 98 

» 7>^3 


I , ,7 r 


1 140,809 

120.758 

' l,122,Si'2 

4 ’ > 5,403 

i, 9 i 8,0(5 

17S4 


' I 4 L 9 3 <J 4 

1 00,(j02 

! 292,410 

74.088 

>,-87, “'3 

41 'f >,41 iS 

>,‘> 9 . 3 , -.7 ‘ 

1 7 ‘S> 


3 ^ 4 - .>07 

98, ; 4 o 

1 445,230 

45 , 9 ' )9 

! b* >4.453 

:, 44 ,-- 5 i 

1,038,704 

I 7 ^ i ) 


; 254,085 

59 ,'=J 5 ‘ 

9 ->-M 7 .S 

35 , >01 

, 509.8 »J 

391,448 

Vf3i,_'iio ' 

17S7 


I 178,180 

390,878 

i '85,083 

4 « , 5^3 

752,924 

389,381 

1,142,005 

17SS 


; 3 o 5 ^ 9 < •5 

i 3*4, 182 

! 148,022 

23,407 

: 700,479 

309,040 

i,o<;6,v,u> 

1 7S(,» 


: 42 7 -’(-3 j 

1 457,022 

' ‘48,582 

23,881 

850,748 , 

3 ' > 3,258 

1 , 25 ' 9 oo 9 

I yvjo 


i 32o,8:(> ; 

210,005 

I ! 04,974 

2 5,053 

! 757.758 ^ 

508,005 

1 , 295 , 7<>3 

I 7 'il 


i 373 .S 03 j 

4 t> 3..539 

494 , 1 ‘>3 

38,288 

1 <>0,1,433 

470,195 ! 

i ‘,379.628 

1 793 


; 3S0, 1 (’7 1 

104, S30 

338,501) 1 

45 ,SSi 

! 889,318 

436,875 

‘,329,103 

« 793 


i 739,081 j 

‘f' 5 . 43.5 

1 10,279 i 

8,..'|9 

! I, 04 t', 0('8 

24 ‘,955 

! t,.: 9 i,(,o 3 ■ 

>704 


i S 4 ! .490 j 

90 , 3^9 

44,'.)“ j 

>7,501 

683,348 

330,078 

1,014,301) 

» 795 


; 380,352 

’ 54,59 ' 

80,570 j 

llo,<j (>5 

1 74 »', 4 i 9 ' 


1 ,063.41 1 

1799 


i 347 < 93 h 

12 ,«)OS 

>9.045 j 

1073 82 

1 487,031 , 

398,948 

SS6.570 

i ;<>7 


; 9 -.•.404 

78,520 

4,058 j 

< 9,494 

1 290,279 ; 

401 ,<>92 

907., :3s 

179S 


j 353. 3 'M 

139,100 

1 

... j 

2 4 ‘,495 

! 730,885 

4i>2,Ol7 

>,133,802 

*799 


i b 44 ,Si 9 

93,904 

>>,455 

540,594 

; >,M ,832 , 

467,349 

1 ,708,181 

iSoo 


I 5^0089 

94,385 

40,430 

1 17,802 

833,572 , 

333,7 >7 

f,i 9 ;, 28 vjr 

iftoi 


j 444.^94 

’ 3 ‘,335 

92,294 

1 9.3,503 

831,994 - 

27.), >49 

>»> 97 ,> >3 
1,089,011 

1802 


! 242,809 

75 . 5 S '8 

1 7*),ot»r) 

> 93,395 

692,801 ! 

396,210 

*‘The greater part of which is consumed 

in the manufactures 

as will appear from 

the lollowing 

accounts of the quantities of the ditTercnt kinds of 

raw and thrown silk 
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inclusive, hvmfr three years previous to the yea 
Which the war coinmencod, and three years after • 



Bengal. 

1 China. 

Italy and 

1 urkey. 

Thrown, j 

‘ 790 .... 

lb 

lb 

lb 

n. 1 

43.500 

10,758 

15,285 

20,064 i 

^79® .... 

3 ^‘, 4 SC) 

8,2ot> ; 

21,847 

22,428 ! 

^ 79— • « . , 

1793 .... 

13.406 

5,310 : 

i5,;9« 

I <',579 ' 

19,307 

i 3,57-’ 1 

5,590 

2dH)7 : 

*794 .... 

61,989 

7,502 1 

13.643 

?4.3‘^5 i 

* 795 .... 

1796 .... 

39,547 

3.922 ; 

1 1,640 

‘<‘"27,1 25 

7*>>n3 

7,^79 i 

1 1,-89 

3V)27 ; 


I'otal . 


lb 

h- >/ 07 
SS,f)4() 
45,<><W 

07,5 

87,23.4 

27,608 


‘‘ The exports in 1706 wt* re to the followiniLr i>laces : Ru'^si.r 24,*)r»4lh, Holland 
29:)ib. Germany ro, 5771b, Italy i,oc)7lb, Gibiaitar 3.‘>^4U), d'urkcy 94,1b, and the 
iemaintn,T s<),733lb to Ireland.” 

O' ‘‘1 the atfcnry system in Rentjal, which took place in 

1780,1111 1S03, Uie Company’s investments of raw-silk in i.j'eneral h.i\e been productiv* , 
as will appear from the follovvin IT account of the prime cost, ineluilini*’ Ireipfht ari?f 
chaig'es in each year; the sale amount in KHtiland durinji^ the same period, and tin: 
proht or loss ansins;' in each ol tlie above years : — 





Season . 



; Prime cost 

1 including 

1 freight and 
charges. 

Sale 

amount. 

Profit. 

1 Loss. 

1 







£ 

£ 

£ 

£ 

1 786 






I92,8()8 

198,507 

5,609 


‘ 7?7 






133,795 

145,7 ‘2 

1 1,917 


1788 





• 

212..357 

221 ,888 

9,531 


1789 





• 

27 f ..732 

28(,),27I 

12 , 53 ') 


1 790 






268, 790 

302,993 

34.203 

... 

1791 






290,159 

3^<’,365 

30, 236 

... 

1792 






262,002 

276,317 

13.415 

... 

1 793 






274,553 

221.329 


53,224 

1794 






290,4 19 

309743 

19,324 


1795 






37 ^># 5 i 2 

3 *^ 1, 3*^5 

2VS73 


1796 





* * ! 

335,315 

327,4-7 

if 


1797 





• i 

262.917 

258,644 


4,273 

1 798 





* * ! 

277,990 

322,875 

44,883 


1 7 (j 9 





j 

324,460 

390 7 49 

65 ,r',S(| 


1800 





. . ; 

208,969 

297,645 

88,679 


iHol 





* . 1 

262,428 

395,410 

132,982 


1 802 





. . j 

156,502 

26<),249 

1 12,747 


1803 





‘ i 

195.1 « 7 

292,659 

97.542 






Total . 1 

1 

4,604,815 

5,221,596 

682,1 66 

65 , 3''^5 


“leaving a net profit in i8 years of ^V, if, ,781, which on an averaffc is £34,;6ti per an- 
num, or about 13 per cent. 

nuring" the .seven years, 178610 1793, the provisif>ns were made under m.any 
circumstances, such as storms, inundations, droughts. &'c,, the sdks 
* which weift produced during that pet iorl yieldinif a not piofit of /'ii7,4S'>. In i7f>3, 
1 796, and 1 7f)7 there were losses ; during this period the silks were gradually approach- 
ing to that degree of excellence to which they have ultimately an iv^d. In the six 
years, 1 798 to 1803 inclusive, it appears by the above statement, that the silk, which 
i^ounted m prime cost and charges to Ci,42';,466, produced at the C'onpany’s sales 
^1,967,985, Ic.aving a net profit of 1^42,5 uu on an average ^90,419-166, 41^. per 
annum.” ^ ' 
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“ rh* following I 

s a statement of the value of raw silk 

exported from Bengal 

trade : 

exclusive of the l^ast India Company’s, in the years 1795-6 to 

Sicca i 

1805-6 inclusive : — 

Sicca 

Historic 

Records. 


rupees . j 

rupees. 

Exports 

1 795-6 

• • i 1801-2 

13.65,882 : 

other than 
the 

* 7 ‘>o -7 

3*4<»»97 t « 802-3 

16,38,467 i 

Company’s, 

I79S*^ 

. . f», 5 2,2 53 i 1803-4 

19,10,39s i 

2150 

I '/gStj 

. . 6,97,300 1804-5 

. 33,82,000 j 

i 799 -iS<K) . 

* . 14,33,751 i 1805-6 

. • 31986,491 ! 



. . 1 0,5 L 957 i 

i 



“ Forniinj^ a ii years of i/>o,7(),657, of which only 40, 13, » 77 sicca rupees ■ 

was cxportcfl to London, the remairiflcr to the coasts of Malabar and Coromandel, ' 
the (iults of Arabia and Persia, and a small portion to Pulo I^inan^'^ and places to the 
cast waul.” 

j8io, — “ Previous t<» the year 1801, the private imports of ravv sllh from Bong’al 
wer« very triflinj,'^, m.ir were they rmich extended in the two succeeding years; but the 
whole is l>i<<uj4)it int<»otu; point ot vi'-w bv the following' account of the raw-silk im- , 
ported from liengal on account of the East India Company, and that imported by ■ 
individuals in private trarle and privilege and s<dd at the Cmnpanv’s sales, in tile 
years i8oi to ivSro inclusive; together with the sale amount of eacK, and the aver- 
age price [ier pound at each of t».e Company’s sales during the same peii^'d : — 



Total of al 
sales In 
Bengal Silk 
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“ From the foreg^onifjf statements some idea may be 
formed of the profit which was attached to the 
trade in raw-silk, as carried on by individuals from 
Ht ng-al ; taking the exports from Bengal of six 
years, iSoo-i to 1S05-6 inclusive, as the pi ime cost, 
and which amounted to Sicca ^35,59, 209, which at 
(id. per rupee is . . . ... 

The sales of privilege and private trade silk in the 
six years, iSoi to 1S16, was .... 

Leaving an apparentproht, In the period ol six years, 
of 


444,908 1 2 0 
547,082 o o 


Silk exported 
by Private i 
Ajrencies ! 
inferior to i 
that of the 
Company. ’ 

2152 


A.D. iHio, 

Silk Trade 
of Great 
Britain 
exclusive of 
India &; 
China. 


“From which arc to be deducted the freight, amounting to about 3 per cent,, 
the premiums of insurance, c(»mmissit>n, fees ol office, &:c. It mirst/howevcr, l>e 
observed that the above period includes the years in which the silk trade wa,s 
very much depressed, and wl»en much of the silk imported by individuals turned out 
very inferior to the Company’s, being badly worked, foul, and gouty, and partaking 
largely of those defects for which Bengal silk was forrnr^rlv so much reprobated.’' 

“ From the loiegotng accounls it appears that in the thirty-five years, 177610 
1810 inclusive, the sale amount of the law-silk imported fiom Beiij^al into Great 
Britain, on account of the Fast India Company, in the iirlvate trade of the (airn- 
mandrrs and (»fticers of their ships, and in the privilege tonnag'e allowed to individu- 
als by the Act of 1 793, was as follows : — 


In 10 years, 1776 to 1785 inclusive 
In ivS ,, 17S6 to 1803 ,, 

In 7 „ 1S04 to iSio ,, 


c 

3,.|4g,757 

5,221,596 

3.JJ5.<^>44 


Forming a total in 35 years of . 1 1,786,397 

exclusive of prize and neutral property, which has been, to a very trifling extent, in 
the years 1793 to iSio amounting to only ^^6455'” 

“ I'he following is an account (>f the value of the raw and thrown silk imported 
into Great Britain, exclusive ot Hast India and China silk, in the years ending 5th 
January, t8o 7-8-(), likewise of the value ol the manufactured silk-goods, and law and 
ihrown silk exported during the same period, taken from tire papers annually laid 
before the House of Commons : — 


Imported. 


Exported. 


Attained a 
degree of 
perfection 
supposed to 
have been 
impossible, 

^2154 , 

Conf, •with 
pp- i^4> 

iSS, 187, 

188, jgo. 



Raw and 

Silk 

Haw and 

Total. 


• thrown silk. 

manulacturc. 

thrown silk. 


£ 

£ 

£ 

£ 

1807 • 

. 1,222,023 

833,<\38 

(>0,063 

932,097 

i8v.8 . 

7»>,242 

804,1 78 

118,891 

(923,of)(> 

1S09 . 

343»9‘>» 

473><>7« 

f>7,^\53 

549. *3* 


“ It is impossil)le to ascertain, with any degree of correctness, the extent t»f the 
manufactured goods consumed in Great Britain ; but from the general use r)t silk in 
every class of society, horn the throne to the cottage, the qirantity must be im- 
mense.” 

“ Owing to the unremitting care and attention that have been f r years past 
given to raw-silk, botli at home and abroad, it has been pr ogr essively improving, and 
continues to improve in its qrrality. It has already attained a degree of perfection 
w'hich it was formerly pronouncetl lo lie altogether incapable of reaching, and is per- 
haps susceptible of still further improvements under the vigilant and active superin- 
tendence of the Company.” 

The principal market which the English manufacturers have hitherto looked up 
to for a verv large proportion of this important raw material, has been Italy In the 
present s*^ate of continental affairs, it is impossible to calculate upon events. Cir- 
cumstances may arise, and recourse may be had to measures, the direct operation of 
which might tend to check or impede the supplies which have hitherto «l)een drawn 
from that quarter. In this view of things, Bengal raw-silk has a claim not only to 
commercial, but to great political, consideration, 'fhe di ep-rooted prej udicea that 
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formerly prevailed against it, are daily vaniskin^^, and the article is proportion- TRADE 

ahly rising in the public esteem ; but it is trident that its future sticcess will al- 

tofi^ether depend upon the degree of attention that shall continue to be paid to its 

quality. 11 there shall be the least relaxation on this important point, the character ©coros 

to which it has arrived by slow jjratiations, will at once 1x5 lost, and the flatterini? 

hopes which the Compan> have been tcKiking to, of retrievingf the heavy sums which 

have been sunk in brinpinp it to its piescnt state of perfection, will be annihilated.” 

The passages, which the wTiter has italicised ahijve, show how^ tho- 
roughly the silk trade of India was understood at the beginning of the 
century. The Kast India Company had begun to realise that the pre- 
• servation of a high quality \vas an es.sential in the competition W'ith the silks 
i?f Europe. 'I'he statistical information given will show how rapid a pro- The ppc 
gression had made by Italy, and later on by France. Turkey had atUJned^i 

practically ceased to he of moment, but new competitors sprung into exist- cost thi 
ence, as the demands for silk w'idened into numerous and distinct markets. 

So far the Company had conquered deep-rooted prejudices, as the result *21 1;*;* 

of an enlightened policy. The quality of the silk had been improv^ed by 
the education of the Natives in the European methods of reeling, and by ' 1 S 4 - 6 , 
the introduction of superior breeds of silk-w^orms. All this was, however, 
recognised as contrary to the wishes and inclinations of the Indian people, 

.and degeneration was foreseen as inevitable, if at any future period the 
degree of attention, w hich had hitherto been bestowed on it, should be 
relaxed. The reader, who may have followed ihe facts placed before him j ”ei, oHiu! 
in the various chapters of this article, w ill doubtless concur with the author \ Silk Trad 
in the opinion that w'hile spasmodically and more as tite result of private | 2156 

than ofticial enterprise, eflort has been made to revive or preserve the trade Con/ wit 
of India in reeled silk, it has nevertheless seriousK declined in quantity, pp. 32,62, 
But influences have for years been in operation wliich were destined to ^97> ^ 01 . 
change the silk trade of fndia. With the advance of manufacturing skill in 
Europe, new' uses were discovered for the various kinds of Indian silk. Spe- 
cial properties w ere also seen to be possessed by the superior silks of Italy 
and France with which India might relinquish all hope of successful com- 
petition. Hence it came about that wdiile for forty years after the date 
of Milburn’s review', the total value of the 1 ndian expons manifested an 
apparent expansion, that result was due to the grow th of a traffic in waste 
and wild silks, and not to the improvement of the mulberry worm. 

India drifted into a new’ trade, and did not possess the means of prevent- 
ing: revolution that was taking place. Indeed, it may be said that 

coincident with this change in the nature of the exports, India gradually 
became a large importing country, its own mulberry plantations being no 
longer able to meet even its local demands. That this change was 
brought about by a countless scries of influences, there can be no manner 
of doubt. 

During the period alluded to, European production was also'greatly ex- 
panded, and changes in the constitution of the East India ("ompany threw 
open to free trade the vast resources of China and japan. 1 hose countries competltl 
did not, how’cver, come prominently forward until the outbreak of disease with Chii 
was feared to imperil the European supply. The alarm thus aroused tern- & Jaimr 
porarily revived the Indian trade, and it placed China and japan upon a 215/ 
permanent footing. In India the point appears to have been graaually 
reached when it became no more a profitable undertaking to contend 
against climatic disadvantages, and the apathy and indiflerence of tfie 
Indian growlers. A market had. however, been discovered for even the most 
inferior qualities and w'asle materials of silk, and the export in these was 
found to more profitable than the troublesome and expensive production 
of mulberry silk under direct European supervision. It thus transpired 
that the necessity never occurred to return in real earnest to the endea- 
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vours towards improvement, which, at the beginning of the century, appear 
to have been crowned with the success aimed at. The Company had 
established Indian silk as a distinct factor in the then markets. But its 
policy, had it been confronted witii the seriously altered slate of affairs, which 
has transpired, would very probably have been similar to that pursued by 
the private enterprise, which has ruled the Indian silk trade during the 
perir>d ol direct British Government in the destinies of India. The niajori- 
tv of the parties most interested in silk arc now loud in their protest-* 
alions, that what they want is not so much superior quality as the removal 
of the disease and fly-pest wlueh retard a greaa-r j)roduc.tion. 1 lie 
Indian silk trade, both foreign and internal, seems thus to have changed 
in e\ erv aspect, aiid it may be accepted as highly problematic if it is ever 
again likely to return to the position aimed at l)y tlie Ivisl India Com- 
panv, when the Indian exports overthrew the Turkish monopoly, and con- 
tested tiie supply to the Briiish manufacturers ^\ith Europe and China. 
TIk: present pt*siti«.»n of the trade may, indeed, be accepted as one of those 
often inexplicable adjustments between supply and demand u hich oppose 
an infinitelv more formidable front than any supposed inlnrent incapa- 
city to change or to improvement. The interests of the Indian peopl<», 
through the vast advances in agricultural commerce, have gradually 
been revealed as more intimately associated with <itlier articles of pro- 
duction than with silk. 'I'lieir time and resources have l»een proved 
to diem, as more profitaldy spent in (.ther enterprises until it has ac- 
tually beconie no longer a paying undertaking to collect even wild 
silks. Fashion and the idiosyncrasies of demand generally. ha\e procur(‘d 
to India w hat is practically a new silk tradt', and one which, if ever again 
lost, will leave this country with its comparatively unimport.'int traffic in 
reeled mulberry silk, in a position consith: ral)]y lower than before the date of 
the earliest endeavours to place it among the important silk-pn-ducing 
countries of the world. The fancy cotton textiles of liiurope have largely 
displaced from India, as a w hole, the once extensive market for silktm gar- 
ments and have rtiined the home manufactures. The demand tor silk 
fabrics may be viewed as having survived in Burma alone, and the future 
enhancement of the production in reeled mulberry silk mav bt: said thert:- 
fore to have to contend against the Iciss of the Indian demand, the supe- 
rior and more extensive production of hhirope, (jhina, and Japan, and the 
climatic and otlur disadvantages which tend coris:antiy tci lower the 
qualiiy and hence to necessitate expensive and troublesome rcmewal of 
stock. Indian mulbe rry silk has, how< ver, at present a dcsiim t pl.ac.e in 
the manufacturing industries, due largely to i(s pef uli.ir gloss ness — a 
property \vhicli r-.-commends it for cert.iin purpi.-se,s for wliich oilier silks 
are not so suitable. lint the major portion cd the export trade in Indian 
s;lk is comprised under tlie lieading “ Waste Silk,’ and altlioiigh th<‘ 
demand ha- the articles embractxl under that designation has continued let 
increase for some yc.ars past, a chatige in tasliion might ruin ihi^’ feature 
ot the Indian tracie within a few' years’ time. If such a calamity ever 
occurs, silk might be assigned a place among the aiTicles of Indian export 
which arc not of sufficient inijiorlance to call for separate recognition. 
The date when waste and xvild silks first began to be exported is probably 
now impossible to determine definitely. In one of the official returns (’f 
“the East India Compan3% the exports are given of tust\f' from 1810 to 
1816; the first official recognition of w'aste silk having become an impor- 
tant item in the Indian export trade occurs about forty years ago ; the ex- 
port ot-what was recognised a.s “Country Wound Silk'^ disappeared from 
the returns of trade in 1825. when filature, or as it w as then called Novi silk, 
took its place. It is thus probably safe t<i assume that the Indian export 
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trade ifi Rnw nnd Waste Silk ^raduaMy assumed its present character from j TRADE : 
about the time India passed *jut of the hands of the hast India Company. | Historic 
On account of th(f ddhculty winch thus exists in separating the returns | Records^ 
irto the items comprised under the heading Raw Silk,” it may be as well j 
to give here the ngures collectively down to 1835 in continuation of the 
table at page 189, which exhibits" the imports into Great Britain from | 

1 7 to 1802:— ! 

Statement of the QtiauHties of Ravi Silk imporfe>l into London from j 

Beni^al from i 8 iy^ to iSj^, 




Years. 



1. 

Cr)m{>anv’s 

Hi' l<;«w 

Silk imported. 

11. 

Privat- Herngal 
Raw impo: t- 

cd, warrliotiS^*d 
hy th#' Conn an \ 

i 111. : 

Total Company’s , 
Import and Pri- 
I rate Import, : 

1 wan. housed by i 
i tho CoDipany. 








lb 

lb 

i ^ 


1S03 







68,(k^4 

j 46.5,003 


1X04 






A ' 5 a A 7 

2 o‘>, 7 u 3 

; 621,710 


iS(.5 






4 (/n,p ,3 

373 .^*<'{ 

1 83^,904 


1 S06 






> 

173. )‘iS 

408,523 


1X.7 






2 25, ->84 

207,001 

403.585 ' 


1 S., A 






3 ^-^. 243 

53,225 

.378, 4*^8 


1 Si'O 






III. ;4 

4*'.»-23 

> 6-?.747 


1 S i 0 






373, X <8 

2 11 , » 2< * 

5.V4.71S 


iSit 

1X12 






5 =..S,s <>2 
831,8. )j 

14 5. 803 

4 ‘3 > 5{'5 
••’.v 945 '> 

4 ' 4.756 ; 

982,427 ; 

j, 4 .).S 4 , 35 o 

Exports 

tram 

Bencral. 

1S14 
nX 5 






722.7-7 

JM.23.) 

2 7 h .4 7 d 

836,’)Of| ; 

802, .'80 

2162 

iXiO 






3 ^ ; 

3 '* 8 , 54 h 

7 70. 7' '4 

C ■■'/ l '. u’.'; r'l 

is't; 





. 

575 A ') : 

1 2.8,876 

, 502 33 s 

'''6‘ 

( ( 0 /,) 

1 " I S 






7^8,116 : 

402.S60 

j 1,1 (;•«*, 9 76 ; 

iS.M 






553 * “’*5 1 

197,922 

751,027 ; 






, 1 

8: .,875 1 

:? 59>572 

1,071,447 


1X21 






817,6.^3 

172.83.8 

' 090,. 63 








845.3X2 

1 97 ' *235 

1,042,017 


iXiJ 






8s<''.<J<.>S ; 

3 ' 5 8 

i,i6;,iS6 


.S24 






i 

27 '/m; 

93 '.,649 


18 ’5 







2 .’o, 206 

9 '9*436 


1 X:,»o 






89S7S8 

3389>35 

1,237,023 : 


1827 






9.20,678 

00,361 

I, ('26. {*39 


iS.'S 






1,039,623 

96,686 

*,'36,309 


1 S2() 






i,» 20,71*1 

258,044 

387. 754 


1-30 






1,0 j6, 07 1 

91 *,0(42 

1,186. 63 


1831 






l,03*),2So 

64 i 5<)7 

1,094.877 


IH.U 






7 SO X-’S 

2 >' 5 'h -*5 

950.4.^3 


18.U 






{>98,85 1 


750,1180 


*'\>4 






75/017 

53 . '^4 

810,641 . 


J83S 






72 J ,509 

0,026 

7 - 7,525 

A.D. iSjis, 


As at the present dav, so during all the past history of the Indian ‘^ilk | 
trade, the exports from Bengal are practically the total exports from India. I 
It would, however, be now incorrect to give the imports of Bengal j^lk ! 
into London Rs anything like approximati-H the total exports fr<'m India, j 
During the time of the East India Company Indian goods were entirely' 
consigned to London, .and were distributed to other parts of the world 
from the* Company's warehouses. j 

T he returns of trad(‘ from [835 to 1855 are l^elieved to manifest no A.D, 1S5S. 
special feature that calls for comment, and it is asstimed that a fairly ac- ' 

' S. 2162 



Dictionary oj the Economic 


196 


SILK. 


TRADE : 

HistoHe 

Records. 


Re--expopt5, 

Foreifirn 

silk. 

2163 

Conf. with 
pp. 28, 202. 


AJO. i87S. 


Trade in Silk 


curate conception has already been conveyed of the rise and progress of 
the foreign trade in Indian silk. In the table below, the exports ol “ R?iw 
Silk ”are carried from 1855 down to 1891 . The figures for the first nineteen 
years of that period are published in pounds sterling, and to keep up the 
comparison, those of the succeeding years have been expressed according 
to the conventional formula of Rio to £1. It will, however, be recognised 
that while down to 1874 that ratio of the two currencies was very nearly 
correct, subsequent to 1874 a reduction, based on an average rate of ex- 
change of 15. and 6d. to the rupee, would more nearly express the actual 
money value of the Indian exports. It must also be explained that an error 
is admitted by the writer in the figures given from 1855 to 1869, since he has 
been unable to separate from the totals the quantities',* ^ each of these 
years, of foreign raw-silk re-exported from India. The subsequent years 
are the actual exports of Indian raw-silk. The average annual re-exp^orls 
of foreign raw-silk for the past twenty years has been about i3o,oocfc, so 
that the quantities shown from 1855 to 1B69 should be accepted as con- 
siderably above the actual exports of Indian produce. How far this error 
applies to the figures given from 1773 to 1869 the writer has been unable 
to discover, but it may be safe to assume that, since the opening of the 
Suez Canal, India has year by year been a less and less important 
emporium for the Asiatic export traffic. 

Quantity and value of the Exports of “ Ravo-Silk^^ from India from 

to i8gj , 


Year. 

I 

i Quantity. 

Value. 

Year, 

Quantity. 

Value. 


i 

£ 



& 

£ 

iS 55 - 5 <> • 

1,148,841 

707,7. 6 

*873-74. 


2,223,917 

1 , 143,744 

1856-57 . 

■ i» 756,778 

782,140 

1874.75. 


1,656,015 

76(),46i 

■ 857-53 . 

1,580,463 

766,673 

1875-76. 


i, 3»‘>».569 

415 ,(;K>i 

«S 58-59 . 

i 1.217.438 

725,655 

1876-77. 

• 

1,417,^93 

776,903 

1859-60 . 

! i, 67 o/)q 8 

817,853 

1877-78 • 

• 

1,512,819 

703,549 

1 860-6 1 . 

1,955,656 

1,036,728 

1878-79. 

• 

1,329,599 

570,229 

1861-62 . 

1,101,844 

686,083 

iS 79-80 . 


1,401,506 

526.157 

1862-63 . 

1,228,684 j 

822,892 

iS8o-8i . 

• 

1,302,576 

54^,201 

1863-64 . 

i 1,369,556 

954,649 

1881-82. 


1,117,026 

388,263 

1 864-65 . 

; 1 082,341 1 

1,165,901 

1882-S3. 


1 , 359 , 4.33 

544,143 

1 865-66 . 

1,445,153 

I 745,352 

1883-84 . 

• j 

1,602,812 

627,611 

1866-67 . 

2,145,354 

i 811,798 

1884-85 . 

1 

I 1,564,901 

463,561 

1 867-68 . 

2,226,201 

i 1,553,229 

18S5-S6. 


1,438,767 

332,251 

1868-69 . 

2,463,937 

i 1,362,381 

1S86-87 . 


1,583,924 

4 ^ 4*339 

1869-70 . 

S 2,368,452 

1 1,422,076 

1887-88. 


1,625,177 

480,810 

1870-71 . 

i 2,131,399 

; 1,258,527 

1888-89 . 


2,121,914 

518,750 

1871-72 . 

; 1,893,322 j 

1 1,081,097 

1 889-1^0 . 


2,089,762 

639,817 

1872-73 . 

2,231,578 

1,256,356 

i89t>*9i . 

. i 

1,573,214 

521,069 


A comparison of the figures of the Indian Raw Silk Trade^ from 
1773 to 1891, will reveal the fact that, during the first half of that 
period, the exports gradually increased, until in 1829 they reached the by 
no means inconsiderable amount of i,387,7S4f^>- But what is of even 
greater importance there is reason to believe that practically the whole of 
these exports were in reeled mulberry silk. The exports of wild silk were 
inconsiderable, and prior to 1857 “ Waste Silk ” was in Europe a useless 
bye-product, and was not likely therefore to have been exported fiom India. 
The entire returns of raw silk, sent from India during the administration 
of the East India Company may, therefore, be accepted as having been 
reeled silk. 
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But to convey a more precise conception of the modern Indian trade 
' in silk, it is necessary to treat the subject under two sections — (I) Raw 
Silk and (II) Silk Manufactures. 

RAW SILK. 

I.— Foreign Exports by Sea. 

An effort has been made in the remarks above to sketch out the chief 
hi*storic features of the grow'th of the Indian export trade in Raw Silk. It 
has been shown to have greatly expanded under the fostering care of the 
East India Company, but that, with the discovery of a means of utilising 
•waste silk, it changed its character rapidly. It may, in fact, be said that 
at first the Eil^lish market was supplied by Turkey, and that the Hon*ble 
the East India Company successfully competed w ith that source of supply. 
Gradually the Turkey imports declined; but about the same time the renewed 
effort to produce silk in Italy and France was crowned with complete success. 
At one time, through the improvements effected in reelling silk in India, this 
country was able to hold its own against the Continental silks, but the 
superior quality of Italy and France soon began to tell, hence India 
steadily gave indications of being no longer able to hold the high position 
it had attained, when it had to compete mainly with Turkey. It had thus 
lost its hold even before the discovery of the value of waste and wild silks, 
but from 1858 down to the present day a continuous series of changes have 
characterised the trade, until many writers have spoken of Indian silk as 
completely ruined. The effort has been made in this article to show^ that 
w'hat has actually taken place has been a complete change in the nature 
and location of the traffic more than a positive decline. This has doubt- 
less resulted in the ruin of many persons who were formerly flourishing 
traders, but it would be incorrect to speak of the silk interests of India as 
totally destroyed. The waste silk of the Indian village reeling basins and 
of the filatures of this country have found a ready sale. A demand has 
been created for wild silks, and a trade has come into existence in cocoons 
of all classes. The reeled silk of India has been at the same time recog- 
nised as possessing special features of its own for w hich there is at the 
pesent moment a distinct demand, even although in many respects it is 
inferior to the silks which are being poured into England from Italy, France, 
China, Japan, etc. The market for Indian reeled silk has been thus cir- 
cumscribed, and the exports of that class have declined in almost the same 
ratio that the exports of waste and w'ild silk and cocoons have expanded. 
At the same time a great improvement has been effected in the quality of 
Indian reeld silk, both Mul burry and Tasar. 

The following table gives the Raw Silk {Indian Produce) exported from 
India during the years 1879 to i8gi : — 


TRADE 

in 

RAW SILK. 


FOREIGN 

Exports. 

2164. 


I A chansre in 
tho character 
; of Indian silk 
! trade. 

i 2165 

\ Conf. •with pp» 

! 32, 59^ 62, 72, 

I //#, 727, 

148, 756 . 1S7, 
1 ^ 3 , 201 . 



Year. 


Silk. 

Chasam. 

Cocoons. 

Total. 

1879-80 



ft 

563,210 

ft 

788,481 

ft 

49 . 8 « 5 

ft 

1,401,506 

1 880-8 1 



550,665 

733,464 

18,447 

',302,576 

1881 -82 



339,322 

749,121 

834,405 

28,583 

1,1 17,026 

1882-83 



501,576 

23,452 

1,359,433 

1883-84 



672,710 

8St),o45 

44.059 

1,602,814 

1884-85 



53 ',205 
358.071 

950,983 

82,713 

1 ,564,9'Ji 

188S-86 

, * 


1,023,807 

56,889 

1,438,767 

1886.87 



449,515 

1,020,595 

» '3,814 

1.583,924 

1887.88 



453,568 

998,235 

173,374 

1,625,177 

i888-8y * 



433,473 

1,313,874 

374.567 i 

2,121,914 

1889-90 



593,425 

1.233,494 

262,843 

2,089,762 

1890-91 

• 



454,280 

983,039 

135,895 

1,573,214 


A.D. tSoo. 
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In order to show the relative importance of the wild to the domesticat- 
ed silks, the following statement may be furnished of the chief items of 
export shown in the above table : — 



18S6-87. 

1887-88. 

1888-89. 

1889-90. 

1 890-9 1 

(11 

months). 


i Quantity. 

Quantity. 

Quantity. 

Quantity. 

Quantity. 

Mucberry Silks — 

Raw . • ^ • 

Chasam 

Coewns 

lb 

410,640 

671,324 

58,820 

lb 

361,869 

745.893 

38,167 

D) 

381.878 

1,080,784 

40,529 

ib 

5 « 2 , 3 o* 

891,936 

39.223 

1 

lb 

369,007 

832,580 

25.05* 

Total . j 

i,i 40 , 784 j 

1,145,929 , 

1.503.19* 1 

1.433.460 

1,226,638 

Wild Silks — 

Raw .... 
ChasaiTi 

Cocoons 

38.«75 

349.271 

_ 54 i 9«>4 

91,699 

252,342 

135.207 

.. 

51,595 ! 

233 .^^o , 

1 334.038 1 

91,124 

341,558 

223,620 

58,273 

150,459 

1 110,844 

Total 

443^140 i 

479,248 i 

i 618,723 1 

6«;6.3o2 

.346,576 

GRAND rO l AL 

I, <583,1)24 j 

>.625.177 1 

2,121,914 ; 

2.c8<),762 

1 .S 73.214 

Percentage of wild silks on 
the grand total . . ; 

27-yS j 

29*49 

1 

; 29'i6 

31*41 i 

i 

22*03 

I 


The reader will now appreciate the full force of the remark that the 
Indian export trade in raw silk has, during at least the past twenty or 
thirty years, changed its character. The exports of what appears to 
have been reeled mulberry silk began to exceed one million pounds in 
weight about 1820, and in 1857 (the year when the utilisation of waste and 
wild silk was discovered) the Indian exports stood at one million seven j 
hundred thousand pounds. Twenty years later the declarations of mulberry 
reeled silks had fallen to about one quarter that amount, and during the 
past four years they have averaged four hundred thousand pounds. It ■ 
has thus transpired that while the grand totals of the Indian exports in j 
raw silk have remained practically stationary, from some years past, this 
has been due to the growth of the new trade in waste and wild silk and 
coeexms- At the same time the exports in reeled ta'^ar have slowly im- 
proved : they were 7,8720) in 1814, and during the past five years they 
nave averaged 73,000!!), cr an increase of less than per annum. 

The error of disregarding this altered nature of India’s trade in raw’ silk 
might be exemplified by an extensive list of Quotations from writers in 
Europe. One may suffice. Mr. T. Wardle, in his Descriptive Catalogue 
of i he Silk Section of the jubilee Exhibition, Manchester, says: *Mndia 
sends to Europe but very little raw silk now’. It was only 457,6.001b in 
1885; in 1874 it w'as 2 \ million ft), and in 1870, 24 million tt), against an 
annual export from China to Europe in 1883 of 7,000,000ft), and from 
Japan of 3,ooo,oootb.” Mr Wardle, thus, inadvertantly, 'vhile proving the 
decline of the Indian reeled mulberry silk trade, compares apparently the 
exports of reeled silk in 1885 with the total of all raw silk in 1874. The 
correct figurei^for these years will be found in the table given above, p. iqS. 

Rb-kxports by Sea. 

But India imports a considerable amount of raw silk from foreign 
countries, and re-exports again to foreign countries a certain proportion 
of these imports. The follow ing are the amounts of these re-exports since 
1871-72 

S. 2167 
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Land Routes. 
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Imports by 

2169 


1871-72 . 




lb 94 , 54 . 5 , 

187J-73 . 





iS; 3-74 . 




M ibS,3i3 

1 ^ 74 “ 7.^ • 




M 74,754 

1875-70 . 




„ 100,744 

i 87 f )-7 7 • 




„ 15<>,597 

1877.78 . 




„ i 45 ,«Sf' 

1S7S-79 . 




,, 205,116 

1879-S0 . 




„ 27 D 556 

iSSo-Si . 




„ 207,030 

18S1-82 . 




„ 15 7,485 

1S82-S3 . 




„ 163,912 

1S83-S4 . 




„ '30,373 

1SS4-85 . 




„ 142,184 

1885-80 . 




„ 84,457 

iSso-S; . 




„ 124,605 

1S87-88 . 




„ r<K),20t) 

18S8-S9 . 




„ 111.832 





,, 116,261' 


I hese re-pxports arc sUk im- 
ported mostly from China, 
the Straits, Persia, K^ypt, 
and Japan, and exported 
attain trom India to the 
Cnited Kingdom, h’ijypt, 
Aden, Araiiia, and I’larure. 
These transactions to aiid 
from India are ma<i© in 
the order of iniuortancc in 
which the countries have 
been mentioned above. 


It has already been explained that a serious error is often made by 
writers on Indian Silk ihroug^h their pfiving as the expons from India, tljc 
tolah of the Indian and Foreign Raw Silk. Phey thus raise incorrectly the 
importance of India as a source of the commodity. Below will be seen 
the total import traflic, and it will be ol)served iViat these re-exports leave 
a balance of foreign silk in the country quite as large, if not larger than 
the total exports of Indian grown silk. {Conf^ with the illustration in the 
concluding paragraph of the Foreign Trade on page 21*4), 
b'oREiGN Exports by Land Routfs. 

The traffic in raw silk from India across the frontier is not very exten- 
sive : the average total exports during the past live, \o.ir.s wore a little over 
6,oooit). The chief countries to which raw silk is consigne^d are Bhutan, 
Kashmir, Seweslan, and Tibet. The exports in C'lSq-qo amounted to 
3,584!!), vahied at K 7,47,065. 

If now it be desi.ed to ascertain the total exports of all kinds of raw 
silk from India, it would only be necessary to add together, for any one 
year, the exports of Indian produce given in the table at page 195 to those 
of foreign silk re-exported shown above with tlmse carried across the 
frontier by land routes. Thus the total exports in i SSq-qo were 2,209,607 !b. 

II.— Foreign Imports of Raw Silk by Sea. 

The following were the imports during the past twenty-one years, by far 
the major portion of which came from China to Bombay : — 


1S69-70 




ft 

2,019,974 

1870-71 




,, 

2,32«,^>.54 

1871-72 




„ 

',799.59' 

1872-73 




,, 

i,9.'J<>,9'0 

1873-74 




,, 

2,282,758 

1874-75 





2,407,255 

1875-76 





2,457,244 

1,461,069 

1876-77 




,, 

1877-78 




,» 

2, 102,930 
1,813,993 

1878-79 




9 » 

i87g-8<i 





2,005,0.^0 

1880-81 




>9 

2,51 J, 802 

1881-82 




9 * 

',760,595 

1882-83 




99 

2,386,150 

1 88 3-84 




,» 

2,210,893 

188^-85 




99 

i,83',7f‘2 

1885-86 




*9 

1,732,559 

1S86-87 




9 f 

1,737.891 

1887-88 




,, 

2,598,597 

1888-89 




, » 

2,045,569 

1889-90 
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2,360,467 


the trade further back it 
is seen to have increased 
more rapidly, during the 
previou.s period of twenty 
years, than durint* that for 
which the figures hav« 
been given. !»' 1850-51, 
for example, it stood at 
«,259»974tt>. 



is of the Imports of Ra-a Silk for the past five yenrs dfsiyned fo s’lyj-v the Countries from which obtained as well 

as the rcrtivitiQ' pioviuccs. • 


^toducis of India. 


2C3 


and Silk Goods. 


(^7. IJa/t) 


SILK. 


The foUcnvinff table may be given as an 
the* past five ^ears ; — 


analysis of the returns during 
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Trade in Silk 


Foreign Imports by Land Routes. 

The imports of raw silk by land routes are much more important than 
the exports. The major portion consists of two classes of silk, that 
known in the bazars of Upper India as ** Bokhara silk^* which comes to 
India via Kabul or Ladakh, and “ Kashmir silk.’* In Upper India, 
Amritsar is the chief mart to which these silks are consigned. During the 
past five years the imports (treating Upper Burma as no more a foreign 
country) have been— 


Years, 

Quantity in tb. 

V^aluc in rupees. 

18S5-86 . 






165,760 

6,50,248 

1SS6-8; . 

• # 



. 


«« 4,352 

5,50,780 

1887-88 . 




. 


61,376 

3,04,70/', 

i8vS8-89 . 

. 



. 


*4,324 

60,820 

1 889-90 . 

• 



• 


45,024 

2 , 45 , <>05 


It would thus appear that the imports by land into India are manifest- 
ing a serious decline. A small traffic into Burma takes place from China 
and Siam. The average imports from Siam for the past five years has 
been 3,X36ib. 

From the facts given in this section it will be learned that the total 
imports of all forms of raw silk were last year 2,405401ft, which, by 
deducting the total exports 2,209, (>07ft, left a net import of 195,8841!). It 
will thus be seen that India shoiild be regarded as a recipient rather than 
participator in the world’s supply of raw silk. yConf. until pp, 22S, 229 ) 

III. — Internal Trade in Raw Silk. 

Having now shown the foreign transactions, it may be as well to 
endeavour to exhibit some of the chief features of the inter-provincial ex- 
changes. The returns available are, however, very incomplete, as they are 
the records of the traffic on the chief routes only, such as by ship along 
the coast or up the rivers and by rail. The road trade of India is no- 
where so accurately recorded as to allow of even an approximate statement 
of the exports from the producing districts. Local consumption cannot, 
therefore, be determined, since the multitude of small transactions carried 
from village to village entirely escape registration. The returns of coast- 
wise and of rail and river trade, so far as they go, may, however, be 
accepted as accurate, and the facts there manifested convey a fairly com* 
plete conception of the relative values of the producing areas, and they 
point also to the chief consuming centres. In using the figures, with the 
object of discovering these all-important aspects of the internal trade, it is 
necessary to bear in mind that the imports by the poit towns (more espe- 
cially Calcutta) are intended to meet the foreign demands. 

The trade may be viewed according to two sections — Coastwise and 
Rail & River. 

By Coastwise. 

Indian Produce , — Madras (after Bengal itself) is the chief consuming 
province of Bengal silk, though lesser quantities of it go to Bombay and 
Burma. The Bombay exports are comparatively unimportant, and they 
are consigned mainly to Sind, Cutch, and Kathiawar. In using the coast- 
wise trade returns it is practically sufficient to deal with the exports, since 
the consignments from one province may be said to be the i mpoi ts by anot her. 
Of course that view of the coastwise traffic admits one or two insignificant 

s. 2173 



Products of India. 


205 


and Silk Goods. 

(G. Watt.) 

SILK. 

errors, due to so many ships being always at sea, and the destination of a 
consignment being o/ten altered by telegraphic instructions. In drawing 
up the tables given below of coastwise transactions the trade between one 
port and another within each presidency has been excluded from consider- 
ation, so as to show the actual exchange between the provinces. P'or the 
past five years the gross exports in Indian raw silk have been as follow^s ; — 

INTERNAL 

TRADE 

in 

RAW SILK. 

Coastwise, 

Yeaks. 

% 

Quantity in lb. 

Value in rupees. 


f 

1885- 86 . . 

1886- 87 

188 7-88 

18S8-89 

1 889-90 

246,867 

285,631 

34 f), 4 oo 

262,714 

250,691 

1 1,04, Jc)8 

i 7 .' 4,772 

* 3 » 4»»496 

12,31,148 

1 

1 nnifpAv 


This trade may be said to have seriously declined, since the exports j 


SUPPLY. 

2174 


ftm years ago were much larger than at present. Tims the provincial 
exports were in 1877-78, 692, ooolb. A noticeable feature of this decline ! jo, 52,209, 
is the disappearance practically of the coastwise exports from Bengal to i etc. 
Bombav. Thus, not only is the great mulberry silk-producing area 
(Bengal) unable to meet the demands (>f the chief manufacturing centre 
( 13 onibay), but it has apparently lost what hold it once enjoyed of tliat 
market. The exports from Bengal to Bombay from 1878 to 1890 were as 


follows : — 





ft. 


ft. 

iS 78-79 

3«,938 

18S4-85 

. . . 32,968 

iS/fi-So 

SOfW) 

1885.86 

. . . 27,708 

i88o-Si 

3*633 

1886-87 

. , . 8,286 

1881.82 

25,626 

1 88 7-88 

. , . Nil 

1882-83 


1888-89 

765 

1883-84 

82 

1 8S9-90 

. . . Nil 

The fact that China 

retains so 

firm a hold in 

the Bombay market 


largely due to the freight being less from that country than the railway 
charges from Bengal. The remarks regarding the supply of Bombay 
with sugar arc (it will be found) instructive, because due to similar causes 
to that of the silk supply. {Conf, with Vol, Vl.,pt. 11 , 77, 27J, ^26, j2lS\ i 
etc.) The steamers that trade with China from Bombay have often to 
return almost in ballast, and their return freights are, therefore, excep- 
tionally low. 

The following may be given as analysis of the chief inter-provincial 
transactions in Indian raw silk coastwise auring 1889-90 : — 


Reason of 
China 
Traffic. 

2175 


Importing 

Trovlnces. 

Exported from 
Bengal. 

Exported from 
Bombay. 

Exported : ^*,1:^''' 
flomSlnd.| 

Total Imports. 


ft 

R 

ft 

K 

Ib 

R 1 ft 

K 

ft 

R 

OenKal . 






... ; 9* 

320 


320 

Bombay 


... 




5ooi ... 


583 

500 

Madias , 


1 1,65,177 

450 

3.500 




238,089 

11,69,677 • 

Burma , 

7*590 

3«,SaS 


... 


.. ! ... 


7.599, 

38.828 

^tnd 






... 

... 1 ... 


... 1 


Cutch , 



>,363 

»>,>7o 


... 1 ... 


2,363; 

12, 270 

Kattvwar 

* 

... 


1 o6i 

9,553 


... ! ... 


1,9611 

9. 553 

Total 

>45,238 

12,05,005! 

1 ! 

4.774 

>5,323 

588 

500! 91 

320 

I’ 

350,691 i 

13,31,148 
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Foreign Produce . — As might be expected, Bombay port town is chiefly 
concerned in this trade. Excluding the inter-provincial exclianges the 
following were the amounts imported by the provinces of India during 
the past five years : — 


188S-S6 

1S.S6-S7 

1SS7-S8 

iSSS-Sc) 

18S9-90 



lb 

103,869 

145,482 

1 iS, 162 
ii3»»S5 


R 

3*5^390 
5»4io3Z 
5:^8, «32 

3,92,088 


These imports were drawn almost entirely from Boml)ay port town 
and very proliably, therefore, consisted largely of Chniosc silk. The fol- 
lowing analysis may be given of la.st year’s trade : — 



Expvirtf.d pkom 
Bom MAY. 

j Expoktfdfiom 
; tin KM X. 

'loTAL. 

Imported by 

Quantity. 

Value. 

Quantity. 

V'aluc. 

Quantity. 

Value. 


lb 

R 

: 

K 

! lb 

1 K 

Bengal , 



1 96 

1,414 

5 90 

»,.t ’4 

Bombay . , ; 



9^5 

3 » 24 <> 

9S5 

3.2.40 

Sind , . : 

S7V33S 

2 , 43^97 



87,3 

2,43.707 

Madras . . ; 

30U 

86 1 

91 

250 

400 

! 1,111 

Din . . 1 

iS 

40 



kS 

40 

(j<»a . . , 

327 

D 013 


... 

327 

1,01 ^ 

Cutch . . j 

14 .u >3 

«2,3S2 

; 



i S2,3S2 

Kathiawar . ! 

9,818 

59,091 

1 


9,(S 18 

! 5 ‘u< 9 f 

Total 

iu,9i3 

3,87,184 

; 1,272 

4,904 

u 1,185 

i 3,(;:2,oSS 


The small amounts from Burma, Calcuita, Madras, and Bombay are 
1 somewhat interesting, since the chief share of the liombay and ot the Cal- 
I cutta manufactures is taken Viy the Burmese. The following exhibit.s the 
i distributi n of the imports into the Provinces and Native States diiritig 
j the past five years ^ — 


i Years. 

J 

Bengal. 

Bombay. 

•Sind. 

: .Madras. 

(,oa. 

Cutch. 

i 1885-86 .... 


4 /M 5 

70,005 

1,011 

459 

14,2.40 

1 1889-87 . . ... 

7 »-l *9 

5 . 3<'*4 1 

97,689 

' 3 ’996 ■ 

116 

! 18,445 

* 1S87-88 .... 

3,042 

2,330 : 

1 98,888 

2,620 

7' 5 

1 19,787 

! 188S-.89 .... 

! Nil 

i (.84 

1 95,330 

; 459 i 

i 994 ! 

1 « 1.552 

j 1 4 p * • I 

196 

1 

S 7 , 3 iS 

i 400 

327 ; 

> 4,103 

I “r 

.-■-.rr _ 

rrr- •. . r:-.* 


■ 




18SS-S6 
iS8e5-87 
j 88 7-88 
1888-89 
1889*90 
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Sind. Cutch, and Kathiawar are by far the most important consuming 
areas of the foreign silk exported coastwise from Bombay. 

By Road, River & Rail, 

The trade in raw silk carried along these channels of exchange may be 
said to be referable to two sections, the transactions in Indian ft aw 
Silk and the distrihulitm of the imported Foreign Raw Silk. The latter 
is very much less important than the fornuT, since the foreign imports 
are mainly into Bombay town, and arc intended to feed the local mills. 
These imports. accordmgl\', disappear very largely from the registration 
of jnternal ira the. 'I'he Madras seaports and the port town of Bombay 
show a surphis exports over imports (in Indian Raw Silk) by internal 
routes, but ihat is the result of the coastwise trade which deposits in these 
towns large quantities w hich are carried to the interior by road, rail, river, 
and canni. Wilbi the exception, therefore, of ihese port towns, the prov- 
i!ic( s w hich show^ an excess of exports over imports may be viewed as the 
producing areas of India. I'hesc arc Bengal, the Centra! Provinces, and 
Assam. On the other Viand, tlie value of the provinces of India asconsum- 
’Pg areas (w;th the exception of Calcutta, w'hich is the chief emporium in 
the foreign export trade) may l»e accepted as denoted by the extent of their 
excess of imports ove~ exports. 'Tliese are mainly Boml)av, Madras, the 
Fanjiib, and the Nbn-lh-West Provinces. In order to demonstrate the«>e 
featur<‘s of the Indian internal trade in raw silk, the follow'ing returns for 
the year may l,>e here given : — 


F^KOVfNCKS W'HICII MXNlKl.sr A NET Pf-^OVI.VCI-.S WHICH MAN ICE ST A NhT 

KXi’our — iMi: ckonuiT.No aukas. i m roRT—riHi consuming akea.s. 


ProviTu c^ and 
'I\jvvns. 

Kxpoi t 
and ini- 
[)in t in 
rii Ml nd.s 
Ml SjilL 

Net 
export 
in Itj. 

Provinces and 
Towns. 

: Imiiort 
, and ex- | 

■ port in 1 
tnatinds : 

, oi s^.jth.: 

^ Net 
import 
in Ih. 

INDIAN PRO- 
DUCE. 






Bengal . . . -J 

5,S0i 


Calcutta 

C 


Net expert - i 

2CK7^h\ 

2,200,50.5 

Net import 

; 2-1,520 2 

435, 4f>o 

Mailt as Sea-poi ts . j 1 

1 

2.^33 i 


Madras Picsidency 

f; 2,2. >8 

i ' 255 


Net exjiort . 

270 

22,273 

1 Net import 

i 2,043 


Hoiuha y Port I 0 a ii "I ' 

3,5 

702 

1 

Sind 

c 42 ' 

( ’ 2 


Net export . 

2. Si. I 

232,155 1 

Net import 

1 40 

3 *,100 

Karachi . . i 

• 

I 

2'VS 

122 

82.^' 

North-West Prov- 
inces and Oudh. 

t 1.422 

V 1,021 


(l^ential Piovinces . 1 


Net import 

1 

40 1 

33.oS2i 

» 1 

Net export . 

* 03 

14,272 




* 
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INTERNAL 

TRADE 

in 

RAW SILK. 

« 

Provinces which manifest a net 

EXPORT— THE PRODUCING AREAS. 

Provinces which manifest a net 

IMPORT— THE CONSUMING AREAS. 

Eoad, River 
& Rail. 

Proviru:es and 
Towns. 

Export 
ana im- 
port in 
maunds 
of 82^ lb. 

Net 

1 export 
■ in lb. 

Provinces and 
Towns. 

Import 
ana ex- 
port in 
maunds 
of82i!b, 

Net 
import 
in tb. 


INDIAN PRO- 
DUCE —contd. 



Panjih . . i 

s • 

1*347 

180 



Assam . • . 

4*302 

1 1 


Net import 

1,167 

96,2774 





Berar — Net import 

Bombay Presidency 


5.S374 


Net export . 

4*291 

354 oo7i 

7« 

3,224 

404 


Nizam’s Territory . J 

6t> 

49 

1 

1 





Net import 

1 R&jputana and f 

1 Central India. { 

j J,820 

232.650 


Net export . . 

11 

907 





132 

l() 

1 





Net import 

116 

9,5/0 


FOREIGN PRO- 
DUCE. 







Bombay Port . | 

6,992 

*7 


Bombay Presidency “I 

2,732 

7 



Net export . 

6,975 

575,437^ 

Net import 

2.725 

224,8l2j 


Karachi— Net export. 

1*114 

91,905 

Sindh . , , J 

1.071 



Calcutta— Net export 

247 

2o,377i 

( 

Net import 

1,069 

88, 1 92 4 






Bengal . . . ^ 

32 

9 


North-West Prov- J 
incus and Oudh. \ 

45 

1 1 



Net export . 

23 

i,897i 

Net import 

34 

2,805 


Central Provinc<'S — 
Net export. 

71 


Pan jab . . 

4,33 » 

8 





Net import . 

4>323 

356,3471 


Berar— Net export . 

20 

1,650 


Ri^put ana and 
Central India. 

5 

2 






Net export . 

3 

247} 





Nizam’s Territory — 
Net export. 

97 

8,002^ 





The above table, following the course pursued in connection with coast- 
wise trade of the provinces, has separated the inter-provincial exchanges 
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(which are carried along rail and rivtT routes) into two sections, vis,, j INTERNAL 
transactions in raw silk of Indian and of foreign produce, Bengal is the j TRADE 
chief exporting province in Indian raw silk, and Bombay Town the chief ! RAW SILK, 
•distributing centre of foreign raw silk. Leaving Calcutta out of consi- j Road, River 
deration for the presc^it (since it is the emporium in the foreign export j ^ 
trade), it may he said that the Pan jclbaiid Bombay Presidency (as distinct 
from its port town) are about equally important consuming provinces of 
the silk carried by internal routes. During the year under notice the 
Panjdb received a net import of 356,347^]) foreign and 96,27711]) Indian 
Vaw silk ; Bombay Presidency during the same period took 224,8 12|ih 
fii^reign and 232, 650!!) Indian. It may thus be safely assumed that silk 
manufacture is ^nore extensive in these than in any of the other non-silk- 
producing provinces. 

In fact, Bombay Presidency and the Panj/ib between them use up* as a 
rule, the entire foreign raw silk which is exported from the port town of 
Bombay by rail. The imports of foreign silk by Calcutta are not very 
extensiv'e. In the year under review (188S-89), it obtained 13,3591}) 
direct from foreign ccimtries, but it drains annually by coastwise and 
•transfrontier routes certain supplies which gu to make up the exports 
from Calcutta to Bengal. These exports in the year here dealt with 
amounted to 20,3771]), which amount, exce*pt about 2,oooR;), was utili.sed in I 
Bengal. The exports from Bengal in foreign silk mostly find their way i 
to the l*a 1 1 jab. I 

.Since detailed information is not available regarding the local manii- | 
factures of the various provinces of India, we are driven to accept the in- j 
dications obtainable from the movements of raw silk as denoting local j 
consumption. It would l.)c, however, a false conclusion to suppose iliat j 
si net* the exports of raw silk from Bengal, Assam, and the Central Prov- I 
inces far exceed the imports, these provinces possess no local manufac- j 
lures. An error would al.so be involved by the acceptance of the rail-borne ; 
returns of provinces having a sea-board as of co-cqual importance w ith i 
those of inltrior provinces, such as the F^anjdb and the North-West. To 
arrive at some idea of the value of the Indian province.s as consuming i 
areas for raw silk, it becomes necessary, in fact, to draw up a balance sheet : 
of all their transactions. 1 he admitted defects, due to the absence of re- ‘ 
turns of road traffic and our ignorance of the extent of local production, ,■ 
render it, liowever, undesirable to place implicit confidence on any such I 
analytical system in the d<'tcrmination of provincial consumption of raw ’ 
silk. The main facts given in the previous p.-iges regarding three of llie ; 
provinces may, however, be tabulated, in order to exemplify the method i 
that might be pursued w ith all the others. j 

THE PANJAB TRADE IN RAW SILK. | PANJAP, 

Balance Sheet of the recorded Transactions with the Panjab in iSSS-Sg, i 2178 


Imports. 

' (Juantity in Ib.j 

Exports, j 

jOuantity in 

By Transfr(>ntier Routes , 

1 

10,192 1 

t 

By Transhontier Routes — | 


By Rail .'iiid River, etc.— 

1 

j ia) Indian Piv)d«re . j 


(or) Indian Produce . 

1 1 1,127 

ib) Foreign ,, . j 


(/)) Foreign ,, 

357 . 3 t ’7 

By Rail and River — j 


• 


(r/.) Indian Produce . 1 

14 8so 


478,926 

(/)) Foreign „ . j 

1 ()(>o 

of— Exports 

15,S^6 


1 

Nef Imports 

j 462,780 


j 
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The P;inj;ib having no sca«board» (he above are the only routes of 
trade which are registered. It may thus be inferred (hat the silk goods of 
the Panjab are largely m.ade of mulberry silk, since tlie external supplies 
of the province are mainly drawn from foreign countries in which mulberry 
is chiefly produced. Amritsar is the great silk-manufacturing town of the 
province. The bulk of the foreign silk imported by Bombay is drawn 
from China, and that being so, it may safely be affirmed that the silk 
exported from Bombay to the Panjab is Chinese silk, but whethef mul- 
berry or some of the other Chinese silks c.annot be determined * A strik- 
ing feature of this Panjab trade is the fact that year by year the impoits 
from Kashmir, Afghanistan, and Bokhara have declined, as those fiom 
Bombay have expanded. Great efforts were some few ' , ears .ago made to 
develop the local industry of growing mulberry silk, but it may be said 
these f liled, and that the amount of silk produced in the province is com- 
paratively small, so that the net import of 462,78(^1) may be accepted as 
(airly representing the Panjdb manufactures. 

BOMBAY TRADE IN RAW SILK. 

A similar table may be given for the Bombay Presidency and for the 
Port Town of Bombay. In this case, however, the chiel transactions are 
maritime to and from foreign countries and to and from other presidencies 
by Coastwise routes A certain percentage of the latter transactions are to 
and from Bombay Presidency coast towns (other than the so-called 
port town), and these should be “debited, or credited, as the case may be. to 
the presidency, but the difficulty in separating these' small amounts Ircun 
the greater traffic with the port town has recommended it as the safer course 
to treat the entire maritime trade of Western India as with itsjjorl l<jwn. 

Bdlance Sheet of the recorded Transactions with the Burnhay I'resi^ 
denry in liSSfS'So, 

fjnantity in lb. 


Imports, 

By Transfronticr Routps- 
(rt) Indian 
(b) Foreij^n 
By Rail and River — 

(a) Indian 

(b) Forei^rn 

Deduct — E X ports 
Net Imports 


j Quantity in H).! 

Exports. jf 


By Transfronticr Routes — | 

Nil 

(r/) Indian . . | 

Nil 

(b) Foreign . . | 

By Rail and River — j 

265,980 i 

j (a) Indian 

1 

! ib) Eorcijfn 

49 i»:i 7 <> 

33,9«7 

457,463 

i 


Nil 

Nil 

577 

33,'>>7 


It would thus 


appear that the Presidency of Bombay obtained in 
1888-80 a net import. 457,463ft. An examination of the incompftle stalls- 
tics that exist regarding more recent years manifests the same fact, namely 
that the Bombay Presidency manufactures use up about half a million 
oounds of raw silk, of which fully one-half that amount is Indian silk oh- 
tained' through the port town. 'The returns of the coastwise trade .show 
the imports of Indian raw silk to hare seriously declined, but in no single 
vear have they anything like equalled the amount returned as having 
been conveyed by road and rail from the port town to the presidency. 
The source from which the port towndiaw.s its .suppl es of Indian raw 
silk is thus inexplicable. The foreign raw .silk used up in the presidency 
is also drawn from the extensive foreign supplies which Bombay town h as 


* The wa'^te silk spun in Bombay appears to be obtained from AttaCttS Cynthia 
and Antheraea pernyi—sce pp. 86, 213.-/?^^., Diet. kcon. Prod, 
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been exhibited as obtaining mainly from China. In the Annual Report 
ot the Rati and Road-horne Trade of Bomhay» it is shown that the 
f-.xroRTS bom the Port Town to the Presidency were consigned to the 
lollowing districts : — ^ o 

Indian Rauo Silk~Xo Gnjardt and Kalhidwdr, T42,56oIh; to the 
^)untry south of Narbada and below the Ghdts, 97.927.Ut); to Khandesh. 
INcViik, arid Ahmednagar, 6,930^; and Poona and Sholdpilr, 

J he presidency also imported 247^) from Madras, making the total gross 
Receipts of 205,98011. The imports by the port town from the presi- 
<lency amounted to only 30,607. which quantity was derived from the 
cfistncts alreadv named. 

E’. ^ n Jz.. 'T'l .. 


Imports. 

Quantity 
in lb. 

Exports. 

Quantity 
in lb. 

By ska from Foreign 


By .sf-a to Foreign 


Countries. 

Foreitfn IVocluce — 

Silk . . . . 

1,678.032 

Countries. 

Ke-exports, Foreign Pro- 
duce — 

i 

1 

Waste 

Nil* 

Silk . . . . 

1 182 

i 

t-nccHins 

By Coastwise from 
Indian Provinces. 

7 eS 0 

By sea to Foreign 
Countries. 

Indian Produce-— 

Indian Produce — 


Silk .... 

7,322 

Silk . . . . 

3,102 

Waste 

2,8Si 

By Coastwise from 


Cocoons 

A 7 / 

Indian Provinces. 

Foreign Produce — 

Silk .... 

5,257 

By Coast to Indian , 

Provinces. ' 

Indian Produce — ^ 


By Rail and River, etc. 


Silk .... 

It, Goo 

Indian Produce 

57,915 

By Coast by Indian 


Foreign „ 

1,402 

Provinces. j 


Deduct the Exports 

1,^53.638 

1,1 19,804 

Foreign Produce — 

Silk ... . 

121,909 

Net Import, beirg amount 


By Rail aKd River, etc. 


available for local de- 


Indian Produce 

290.070 • 

mands . . 

633 »S 34 

Foreign „ 

576,840 




1,119,804 * 


•There must be some mistake in the official returns, since a la-ge proportion I 
of the silk imported into Bombay from China is Waste, not Reeled Silk. See foot- ! 
note to previous page. — Ed, 
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j ‘tiHi .Tsnoiapur, 113,^5011). 1 he imports by the port town from its j 

presidency by rail and road are unimportant, 247^115, having in the year ! 
in question been obtained from (iujarat and Kathiawdr. The districts i 
^named may. therefore, be accepted as the great manufacturing centres of i 
the Bombay Presidency, after its poft town. The following balance sheet * 
may be given as representing the transactions of the Bombay Port j 
1 own I 

Balance Sheet of the Transactions with the Port Town of Bombay in Raw - 
Silk during /SSS^Sg. 
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I In the above tabic (a.s, indeed, in all the remarks hitherto offered 

I regarding* internal trade), the figures for the year 1888-89 have been given, 

j in preference to those (‘f more recent years, since for that year alone do 
I we possess an imperial review of the rail, road, and river traffic. Tlic 
I reader will, however, discover that wherever possible more recent returns 
I have been exhibited, and tliat these have been shown in such a manner as 
j to preserve the relation of the selected year of detailed review (iH88-8g) 

to all the past and current periods in the historic sketch here ortered of* 

India's trade in silk. By the balance sheet given, Bombay port town^is 
shown to have retained a net irnptrt of of silk, an amount w hich, 

it is presumed, meets the demands of its JocaJ miJ/s. Of the iMPORrf: 01 
Foreign Silk it has already been indicated by the table at p. :: 00, that 
by far the major portion comes from China, but a small amount of foreign 
silk is recorded as imported coastwise. The following items of this trade 
may be noted : 4,4i8tb exchanged between British ports within the pre- 
sidency, not necessarily, therefore, entirely imported by tlie port town of 
Bombay ; 6o2ib obtained from Sind ; and 23;Ib from Liitch. Bv rail and 
road Bombay port town obtained 247.i{b from GujarAt and lCatlii,hvar, 
66olb from the Panjdb (Kashmir and Bokhara silk), and 4951b from 
Calcutta. 

Of Indian Silk, Bombay port town is shown to have obtained 3,io2lb 
coastwise and 57,9151b by rail and road. The largest share of the former 
was obtained from British ports within the Presidency, and may, to a con- 
siderable extent, be locally produced and probal>ly wild silks. It was, bow’- 
ever, an intra-provincial exchange, and should not necessarily be accepted 
as entirely imported by the port town. Of the latter by far the most im- 
portant item w'as an import by the port town of 30,607^% from the presidency. 
This may be largely locally produced silk, and perhaps mainly waste and 
wild silks. The next largest portion of these imports came from Calcutta, 
15,8401!). It has already been shown that the coastwise exports from 
Calcutta to Bombay port towm have declined since 1878-79 from 31,938!]) 
to be at most nominal. The returns of the rail-borne trade in raw silk 
from Calcutta to Bombay only began to appear separately in 1888-89, 
that it is not possible to say whether it is expanding or contracting. In 
1889-90 it stood at 18,9751b. It is thus, so far as can be learned, station- 
ary, and at most only nominal in extent. Bengal, therefore, may with 
perfect fairness be said to take little or no share in the supply of Bombay 
with raw silk. 

The chief producing area of India has thus failed to compete with 
China and other foreign countries in the supply of silk to the chief manu- 
facturing centres of India. The balance sheet of Bombay port town traffic 
exhibits, however, certain important items of export trade whicli may be 
here discussed. One of the most striking features is the fact that for foreign 
silk Bombay is to a considerably larger extent an emporium of distribution 
than a local market of consumption. 

If the imports and exports of foreign and Indian silk be balanced 
separately, Bombay port towm is seen to make a net import of 884,6901b 
foreign silk out of a unal import of 1,692,6211b, but the ultimate balance 
between both kinds of silk results in the net import to the Bombay town 
of only 633,8348). A certain amount of Indian silk is thus manufactured in 
Bombay, w^hich releases a co^esp^onding quantity of foreign silk. Of the 
countries and provinces to which Bombay exports foreign silk, it has already 
been showm, in connection with rail-borne traffic, that Bombay Presidency 
and the Panjdb consumed in 1888-B9 al)out equal quantities, making a 
total of a liiUe over half a million pounds. The foot-note on the last 
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sugg’ests that there exists very probably some mistake in the dis- TRADE 
tVibution of the Bombay imports of raw silk, since the official returns show raw*SILK, 
no waste silk as received. This must doubtless be incorrect, since one of 
the most striking* differences between the Calcutta and the Bombay power- Foreifirn. 
looms is the fact that the latter manufactures its silken goods for the 
Burmese market very largely of Chinese waste silk. The writer had 
recxmtly the pleasure to inspect the Sassfin Mills, and he was much struck Conf, wiih 
with the extent to which these mills employed Chinese waste, and, to a 
, large extent, the waste of what would in Europe be designated tasar silk. 

^ The re-exports to other foreign countries tor>k place tnninly with tlte 
United Kingdom, Arnbia, Egypt, and France in the order of importance j 
in which named. Of the exports coastwise the major portion in the year / 
in question went to Sind, to Catch, i ; and Kathiawar, j 

Of the exports of Indian silk, the largest consignments were I 
made to KathiawAr ( 4 ,^ 15 ^^), to Catch (3,2401b), and to Sind (2,61 jtb}. j 
7 he exports by rail, as already explained, were consigned to the Bombay j 
Presidency. * j 

CALCUTTA TRADE IN RAW SILK. ! CALCUTTA. 

An effort may now be made to convey some idea of the Calcutta ! 2183 

trade. From what has already been stated it will have been disco\'ered that i 
Calcutta (indeed Bengalj takes but a very small amount of the imported | 
foreign silk. In this respect it assumes a very distinct po.sition from Horn* j 
bay. The one city is the seal of India’s export traffic to foreign countries j 
in locally produced silk, the other is the emporium of foreign grown silk. 

At the present day imported silk to perhaps a larger extent than Indian 
feeds the power and hand looms of this country. Though not strictly 
speaking correct, yet for all practical purposes it may, therefore, be said 
that the returns of Calcutta trade In raw silk consist of two classes of the 
fibre — the Bengal grown mulberry and the wild silks of Assam, Bengal, 
and the Central Provinces. It is, perhaps, ntJedless to remind the reader, 
however, that of the returns of exports to foreign countries less than 
one-third the total weiglit consists of reeled mulberry, the remainder is 
\va.‘>te silk, wild silk (reeled or otherwise), and cocoons. (Con/i ipith the ( 
tables at />/»• Ji,S*ioo). It may almost, in fact, be said that by farthe most j 
important item of India’s exports of silk to foreign countries is waste or j 
chasam. Thus, for example, of the exports for the four years ending March 
31st, 1890, the following were the shares t.ikcn by the chasani {eg., both 
mulberry and wild waste) 1 883 - 8 7, total exports 1,583,9241b, cAaiViw 
i ,oL>o,5i)5lb ; 1887-88, tot.'il 1,025,1 77il), c/nJ5.7w 098,2351b ; 1888-89, total 
2,121,9141b, chasiim 1,313,8741b; and 1889-90, total 2,089,7621!), c/iasaai 
1,233,4941b. The export traffic infitsar and other wild silk chasavt may be 
said to have been stationary or practically so during the period named : 
it averaged about 30o,ooc>jb, or a little more than one-third the weight 
of the mulberry chasam. Inuring the same period the exports in reeled 
mulberry silk have averaged a little over 40, »,o(K’lb, while the correspond- 
ing trade in reeled tasar and c’ther w ild silks has amounted to close on 
7o,ooolb. 'fhe total trade in wild silks has, therefore, during the years 
1886-S7 to 1889-90, amounted to an average of 549,3531b. But the aver- 
ages here discussed represent the whole of India, not Calcutta ; they arJ 
given to allow* of easy comparison with the actual return of the Calcutta 
trade. 

The following may be give n as a balance sheet of the Calcutta trade 
during llib past six years ; — : 
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In order to prevent any misconceptions regarding the facts shown in 
the above table with those of the earlier tables, it may be as well to explain 
that, under the headings Imports and Exports by Sea, are included only such 
as take place with Calcutta* Coastwise imports or exports between Bengal 
ports and foreign countries, or along the coast from other provinces, have ; 
been excluded. These transactions would naturally, however, appear in any j 
statement of the Bengal trade as a whole, so that the Calcutta figures are ! 
slightly lower than those given for Bengal. But the smallness of difference | 
, between the tables, manifests the important fact that so completely do the 
c^xternal transactions of Bengal take place to and from Calcutta, that the 
above table mi without involving any very serious error, be accepted as 
expressing thoUntire external transactions t^f the province. But it would 
convey an absolutely misleading impression of the Bengal manufactures, to 
accept the net import (shown above as retained in Calcutta) as the entire 
available surplus for Bengal manufactures. There is only one power 
loom silk factory in Calcutta, so tlmt the balance shown may be described 
as the amount required to supply that mill and to make up the reserve j 
^ stock. On a further page will be found certain details regarding the j 
Bengal filatures and silk mills, so that it is, perhaps, unnecessary to say i 
anything furtlier in this place than to add that Bengal silken goods are , 
manufactured very largely of Bengal filature silk, with the exception of I 
C(.»urse of those made of waste and wild silks. There still exists also a con- : 
siderable trade in the coarse textiles of native-reeled silk, both pure and 
mixed, but the returns from the various districts of Bengal complain of the ■ 
d<x line of Native manufactures. That the BengaHdature silks are gaining 
ground both in India and abroad is undeniable, yet Mr. Wardle Ifdi.s us j 
{f uhili'c Exhibition Cafnloguei p. iS) that from “ Deccan to Calcutta and j 
from Calcutta to Iknares and on to Peshawar, I found either China or 1 
Bokhara silk ; and so down Kajputana to Ahmedabad, Baroda, Surat, ^ 
Yeola, and 'I'hana, everywhere the Native silk avoided, and everywhere the | 
same reason given, its want of thread regularity.*’ There would appear to j 
V)(*but two pos'^ible explanations of such an opinion ; that the entire Indian 
statistics and literature of silk are incorrect, or that Mr. Wardle from a 
deep-sealed preconceived notion allowed himself to be misinformed (5^*^ ; 
p. 22S.) The above balance sheet of the trade of Calcutta shows tliai the 
imports of foreign silk into Bengal have, during the past six years, declined : 
from, say, 260,000 to 20,oooll), a fact which might be accepted as proving 
that Bengal silk is holding its own in Ik’rgal. 

.Space cannot be afforded to deal with the other provinces of India on the 
same scale as has btH'n devoted to the silk of the Pan jab, Bombay, and 
Ihmgal. But the tables furni^^hed will, it is hoped, enable the reader to 
elaborate whatever information he mav require. P'or example, he need 
have little tronV)le in discovering the sources from which Madras or the 
North-West Provinces draw their supplies. The former almost exclusively j 
from Bengal, for there is little or no local production, except in /u.var silk. : 
The latter has a limited local production of mulberry silk, but, like the Pan- , 
jab (regarding which so much has of late been written as a future field of 1 
mulberry silk pnKluction), its plantations and silk farms cannot be regard- j 
efl as having advanced very far beyond the experimental stage. It is a 
matter of .supreme cougraiulalion for India, however, iViat among the 
names of tlie pioneers of the development of lier silk industry, it is possible 
to include that of Mr. Cunliffe Lister. In a letter addressed to Mr. T. 
Wardle ( /<S\S’o), in which he deprecates the idea that the 

sure.st wby towards progression is to improve the systems of peasant cul- I 
tivation, Mr. Lister atlds : “ I have paid for my learning, as for several ; 
years 1 jQined the Government in giving prizes ; but 1 soon saw that it was j 
a perfect waste of lime and monev. Tlum it was that I determined to try 
what could bb done by having everything carried out in a proper. bu.siness- i 
like manner, and I am now, as I think, on the point of havi4ig a gr^at i 
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success^ after years of trouble and expense.*’ The hopt'ful tone in which 
Mr. Lister speaks of his present efforts in Dehra Dun enct'iirages the ex- 
pectation that it may, in the near future, be possible to regard the 
North-West Provinces as an important producing area. That this result 
will be inainly due to Mr. Lister’s dauntless courage and limitless 
resources, may be seen from one fact. At a meeting of the Silk Association 
of Cireai Britain (June 18S8), Mr. Wardle (the President of the Associa- 
tion) announced tliat Mr. Lister informed him that his experiments at 
Dehra Dun had cost him ^50,000, and that, though he regarded the money 
as practically wasted, he was now at last about to have a splendid year. 
That statement was hailed by the members of the Association as a prog- 
nostication of a future vastly extended trade with Indial It is, therefore, 
all the more disappi>inting to have to add that within the past few days 
(June i 8(M) the Indian newspapers (upon what authority the writer 
tioes not kno-w) have announced that the expcM’iments of 1890 were so far 
from being the great success anticipated, that Mr. Listen had resolved 
to give silk culture in India but one year’s more chance. Failure will cer- 
tainly not mean in his case want of enterprise or of enlightened enthusiasm 
and determination of purpose to accomplish whatever object he has set his 
mind upon attaining. 'I'he announcement, which has only just appeared, 
that Her Majesty the Oucen- Empress has be(*n graciously pleased to raise 
Mr. Lister to the peerage, will, therefore, be viewed by all concerned in the 
silk industries of the British Empire as a well-rnerked recognition of the 
services of a gentleman who has done more for the silk interest, not of 
India but of the world, than has ever before been achieved by a single 
individual. 

SILK MANUFACTURES. 

In pursuance of the system established in connection with the Trade in: 
Raw Silk, India’s interest in .Silk Manui'acturks may be referred to two 
sections— Indian and Foreign. It has been admitted that the available 
information regarding local silk mamifacttires is too imperfect to admit of 
an attempt Ixfing made to furnish a statistical statement that would mani- 
fest either its present position or past history. Numerous writers deal 
with the silk manufactures of isolated districts (*)r towns, but a concentrated 
and concomitant enquiry, throughout the country, has never been made. 
While we have certain statistics of one province for one year, and similar 
facts regarding another for a different period, we do net possess particu- 
lars of any one feature of the silk manufactures of .all India for one and 
the same time. In their Annual Administration Reports, as also in the 
statements of Internal Trade, th(‘ l.ocal Governments continue to give, 
year after year, the figures of certain features of the salk trade (mostly of 
raw silk), while they do not touch on other equally important aspects of ihcr 
subject. Eacli annual report is framed on the pattern of its predecessors ; 
it consistently gives certain facts and omits others. Indeed, it might be 
said of all such reports that they furnish the most meagre generalizations 
only, regarding local silk manufactures. The best sources of information 
are the special District Manuals and Gazetteers, but these unfortunately 
have appeared at different times over perhaps the past twenty or thirty 
years, so that, as already remarked, it is impossible to give a statement of the 
Indian manufactures for any desired period. But it may fairly be .said that 
one feature stands out more prominently than all others as characteristic of 
the multitudinous writings that have appeared, namely, a consensus of 
opinion that the local silk manufactures of India have been completely 
ruined by the growth of the British imports of cotton and silk goods. 

INDIAN MANUFACTURES. 

Filatupes &: Mills. — It has been accepted that one of the most 
satisfactory methods of forming an opinion as to the present position of the 
Indian manufactures of silk is through the trade returns of Lnc movemenli 
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of raw silk. It has been shown by the table at page 204 that in 1888-89 
Calcutta had a net import by latid routes of 2,435,400!}), and Bengal Prov- 
ince a net export of 2,200,505113. That amount at least was, therefore, pro- 
duced in Benj^al. That there must have been more produced, however, it 
need only be necessary to remind the reader of the fact that local manufac- 
tures must to a large extent draw their supplies from local production, the 
silk •being carried along road and river without being registered. But if 
* we accept the net export (w hich has been registered as carried by rail and 
j'iver) as a large portion of the production, it becomes possiljle to form some 
ic^ea of Bengal silk manufactures. During the calendar year of 1889 there 
were in Bengal filatures. These gave employment to 21,654 persons, of 
whom 7,413 were permanent hands; the balance employed during the 
w'orking season. 1 hey prodticed 610,653th of silk, valued at 1447,81,570. Of 
these filatures twenty-one constituted three Joint Stock Companies w'ith a 
capital of K 7,45,000 ; the remainder were private concerns. It should be 
carefully noted that the returns of the filatures are for the calendar ye?ar, 
and t he figures of trade for the official year which ends 31 si March. Any 
,comparis<jn of these returns, therefore, involves an error which could only be 
corrected by taking the average for a number of years. But accepting that 
error as iinavoidafiie, the follow ing were the exports from Calcutta to foreign 
countrie.s : 381,8781b reeled nnilberr} .silk and 51,505 reeled tasar and otht-T 
wild silks. If now' w'e a.ssnme that these were entirely drawn from the 
filature production, there would have remained in India, s?.}', 250,oooIlj of 
reeled Bengal silk. It is not known how' much of the net export from Ben- 
gal (2,200,5051})) consi.sted of reeled silk, but it included the filature pro- 
duction, so that the balance of all forms of raw' silk would have been 
the amount available against the exports to foreign countries by .sea of 
w aste and wild silk, the exports to foreign countries by land routes of all | 
h.>rins, the exports coast w'i so of all forms, and the exports by rail and river 
of all forms, riiese exports amounted to a little over two million pounds 
gms.s, or a little over a million and a h.'ilf net, so that it seems safe to infer 
tliat tlie local consumption in Bengal w-as about 300,000!}) of Bengal silk. 
If to that figure be added the local consumption not registered as carried by 
trade routes, it is probably admissible to conclude that the consumption in 
J lengal of liengal-grow n mulberry silk exceeds rather than fall.s short of that 
figure. Its silk manufactures, therefore, are a little more than half as valu- 
aiile a.s those of Bombay town, and about equally valuable with those of 
the Bombay Presidency and of the Panjat>. The importance of allowing 
a large margin for peasant reeled silk and for village hand looms may at 
once be exemplified by the facts already shown, viz., that while liomba^ 
Presidency and tlie Panjdb neither possess filatures nor silk mills, their con- 
siimi>tion of raw' silk, asregi.stered by rail, amounted in 1888-89 to 457,463}}) 
and 462, /Soft respectively. A similar extensive consumption must, tluTcfore, 
V)e conceded as at lea.st possible in Bengal, and hence (as the great pro- 
ducing province w'hich pos.scsscs facilities for local trade that escape .all re- 
gistration) an annual consumption of 300,000!}) would appear a safe though 
low' e.stimate. Some further notion of the extent of hand loom manufactures 
in Bengal mav he learned by tiie fact that (if the coastw ise trade to fbirma | 
be removed from consideration) liengal exports more silk goods to Lurope 
than Bomba^j. (Conf, with the remarks below, pp. 227-22(S\) ^ 

It seems unnecessar) to go over the facts already reviewed regarding 
Bombay and the Panjal). Suffice it to say tliat these provinces consume 
large quantities of silk, and that perhaps next to Burma the Panjdb miglu 
be given as the province of India where relatively the highest amount of 
silk is used. The Bombay mills and one Calcutta mill are. almost entirely 
concerned in the Burmese supply. Within recent years, however, a mark- 
ed decline lias taktai place in the Panjab maniiFactures. The Boml>.ay 
mills .are apparently proving year by year more disastrous to the village 
and tow n indu.stry 01 the Panjdb, much after the same fasliioi^^as ChinCsc 

S. 2188 


TRADE 

fn 

MANUFAC- 

TURES. 


Indian. 



ai8 


Dictionary of the Economic 


SILK. 


Silk Manufactures 


TRADE 

in 

MANUFAC- 

TURES. 

Indian. 


silk appears to be checking the imports into the Panjab of Kashmir and 
Bokhdra silks These silks are brought to Bombay as return cargoes by 
ships that might have to return almost in ballast. 'They take opium and 
cotton to China, but have difficulty in getting goods for their homeward 
journey. The freight from China to Bombay is, accordingly, less than the 
railway charges from Bengal, and to this fact largely must be attributed 
the fact of Bengal silk not finding a market in Bombay. , 

In spite of all the changes of fashion, in which highly coloured cotton 
goods are admittedly displacing the locally produced silken garments, 
Bengal and the Panjdb are still important consuming provinces of silk. 
As already pointed out, from the consideration of other features oi the 
trade, it is difficult to understand Mr. Wardle’s remark, in its bearing at 
least upon Bengal, that ‘'everywhere,” he found, “the Native silk avoid- 
ed, and everywhere the same reason given, its want of thread regularit) 
The defect complained of could certainly not apply to Bengal filature 
silk, but applicable, though doubtless it be, to Native reeled silk, it is im- 
possible to believe what appears to be Mr. Wardle's final conclusion that 
it is nowhere used in India. The coarse appearance of Native woven 
g‘oods, from Native reeled silk, it might be said, is almost, by religious pre- 
judices, preferred to the more carefully produced cloth imported from 
foreign countries or made by power loom mills. At all events the consump- 
tion of Indian silk must still be very great, as may be seen by the percent- 
age of persons dressed in such silken garments as they frequent tiie bath- 
ing ghats along the rivers of Bengal. Opinions of trade based on personal 
observation of that kind could not, however, be advanced in any estimate 
framed on statistical returns, and it is only mentioned as an indication of 
the extent of local manufactures which, it is believed, would be very 
generally concurred in by residents in the Lower Provinces. To a far less 
extent would the observation be applicable to the North-West Provinces, 
.the Central Provinces, and Central India, where the middle classes of the 
community prefer or are contented with coloured cotton garments. 

While statistics are not available regarding the number of silk hand 
looms in India more than of the peasant’s reeling basins certain details 
are forthcoming regarding the mills. In the Statistical Tables of British 
India, six mills are showm to have been working. The following facts re- 
garding these may be here given : — 




Capital (if: 
a Joint 

A vera;* e 
number ol 

YuAKi.y Outturn. 





Province. 

Name of Mills. 

Sb>ek 

Coin- 

persons 

employed 

Quantity. 

Yards. 

Value. 



pany). 

daily. 


Island of Bombay , 

Sasson & Alliance 
Silk Mills Com- 
pany, Ld. 

Silk Clothing 

K 

10,00,000 

7.8 

567,60, 

7,83,488 



/ Burdwan • 

... 

S91 

2S9.535 

1.67,333 

I 

Manufactories. 



V 24-Pcr|j;unnahs, 

Silk Kactory in 


350 

84.395 

1,02,852 

. A Calcutta. 

Ultadanga. 


1 



1 i ) Manbhum 

Tasar Cloth Fac- 


100 

1 8,000 

*3.500 

P A 

§ Uieerbhum • 

OQ k 

tory. 1 

Tasar Manufac- 
tories. 

... 

f 2,100 
2,520 

i 12,600 

9,450 

/ Hooghly • j 

Ta.sar and Silk 




1 ,53,600 

Cloth Manufac- 
tories 


850 1 

j 206,000 

\ 


Totals 

6 mills. 


7.529 1 

j *1,178,737 

12,30,223 


(rt) Employed during the working season. 
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The first and the third of the above mills are worked by steam and | TRADE 
wHh the most recent European machinery ; they might not incorrectly be ; n aKUPAC* 
described as concerned almost entirely in the manufacture of cloth requir- ! TURES* 
ed for the Burma market, while the second and the sixth might, perhaps, ; Indian, 
be said to work mainly for the local Bengal market and the foreign ex- | 
ports from Bengal. They are, in fact. Native factories owned and worked j 
by Natives and by Native «appliances. They are largely concerned in the j 
iasar silk manufactures. It would be beside the scope and character of | 
this work to deal with the silk manufactures of India from an art point of | 
but. as denoting some of the chief centres of manufacture, the follow- j 
ing brief notice gf the Indian silks shown at the Jubilee Exhibition may j 
be here given : — ! 

“ The collection in itself may be considered a typical one in design and 
colouring, and it gives an accurate idea of almost all kind of fabrics of j 
which silk forms the whole or part. It comprises the corah silks of Bengal, | 
rudely produced bv looms that would raise the smile and wonder of Euro- , 
pcans ; the coarse tusser fabrics woven in the same and other districts ; the 
^nagnificent kinkhnbs of Benares, Ahmedabad, and Surat, in which gold ‘ 
and silver form such important decorative features; the plainer silks of i 
Delhi ; the delicate and beautiful silks of Thana (a very ancient Christian j 
settlement) ; the rich fabrics of Yeola, incomparable for living beauty and 
Arabian grace of design ; the ruder though not less interesting silks of ; 

F^eshawar and the surrounding country ; the satins of Azimgarh, Ahmed- ‘ 
abad, Surat, Dhranghra, and Kathiawar; the wonderfully constructed | 
patterns of the patolo weaving with ‘tieanddye, * warp and woof ; the 1 
silks of Berhampur, Cambay, (hitch, Indore, Kathidwar ; and Bombay,— | 
all testify not only to the skill acheived by Indian dyers and weavers 
during many agt's, but also for the fascinations which have held these 
peophi speli-bound in the production of tlieir fabrics of mystery and 
beaiity- 

“ The printed silks of India, too. are by a long way not the least of 
the interesting decorative work. It is a great pity that anything should | 
have superseded the permanent and .striking prints of the old-fashioned ! 
pocket handkerchiefs. 1 have .seen them printed on the squat tables of the ' 

Calcutta printers, with indescribable interest, who use their prettily-sculp- i 
tured little blocks with a dexterity and exactness marvellous to see, requir- 
ing no pin points to guide them in their repeats of patterns.*' 

To attempt to review, however briefly, the numerous district accounts 
of the silk manufactures of India would occupy more than the already 
undue space which has been devoted to silk. The reader must, therefore, j 
consult tre Gazetteers and District Manuals, etc,, of which the following | 
may l)e specially mentioned : — j 

Madras ; — Manuals, C'oimbatore l)i.strict, by F. A. Nicholson ; North ; 

Arrot, by A. F. Cox, 339. ; 

PanjAb (iaxettcers: — Provincial Vol, 1S8S-S9, 149; Jalandhar District, i 
46; Shahpur District, 76 ; Hazara District, 144; L.altore District, 97; 

Giirdaspur District, 72; Mooltan District, loS ; Amritsar District, 41 ; 

Ludhiana District, 15S; Delhi District, 13b; Kohat Di.stric.t, 114. 

Bombay Gazetteers : — Ahmedabad, iv., 135 ; Cutch,v,i26; Kolaba, 
xi., 131 ; Khandesh, xii,, 180 ; 'I'hana, xiii., Pt, i., 378-3S5 ; Nasik, xv*^., 

155 ; Dharwaf, xxii., 375; Bijapur, xxiii., 371. 

Sir W. W. Hunter’s Statistical Account of Bengal ; — Birbhum, iv., 338, 

374; Maldah, vii*, 94 ; Rangpur, vii.,304 ; Murshedabad, ix., 148 ; Pabna, 
lx., 332 ;*Santal Parganas, xiv., 33S; Hazaribagh, xvi., 168 ; Lohardagga 
District, xvi., 346. 

Mysore & Coorg, i., 436; ii., 37, 473. 
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North-West Provinces & Oudh Gazetteers :-~Agra, vii , 555 ; 
Azamgarh, xiii., 125. 

Milburn's Oriental Commerce, 300, 301-303, 304, 496-497. 

Journals of Indian Art, January 1885, 33 J September 1886, 115; July 
1888, 58, 61 ; October 18S8, 08; July 18B9, 10, 14. 

EUROPEAN MANUFACTURES. 

There may be said to be two natural divisions of this subject ~f/j) Euro^ 
peanuses for Indian silk, and (h) the silk goods imported into India, 'i'he 
latter will be taken up, however, under the heading Trade in Silk. Goods 
(p. 224), so that the former only need be here dealt with. The informati()n 
available regarding the European uses for Bengal silk i;. so uniformly alike 
in all technical works on the subject, that they need scarcely be taken up in 
detail. When the East India Company went with spirit into the subject 
of improving their silks, they were, in the first instance, mainly concerned 
in contesting the Turkey supply to England. French and Italian silks 
had not then attained the vast importance that they have since done — at 
least in England. In 1749* for example, the imports by Great Britain from 
Italy were only Jth the value of those from India. The taste for silken 
goods had not been created as an attainaVjle luxury of the community at 
large. The purposes for which silk was mainly in demand were quite 
different then from what they are to-day. Indeed, it seems fairly clear that, 
had the present market existed, a little over a i:entur> ago, when the 
East India Company drove Turkey silks out of England, neillu.r India 
nor Turkey could have enjoyed the positions of importance they respect- 
ively held! While not desiring to dispute entirely the oft repe ated asser- 
tion that Bengal silk has degenerate^d, it seems fairly admissible to affirm 
that to a total change in the silk market Is largely due tlic fact that liongal 
silk has drifted into a peculiar and iimiled market for which it possesses 
special merits. If this idea be accepted, it would be possible to account for 
a retrogression in the trade without contending that, through the ignorance 
or indifference of the capitalist, presently interested in the silk trade, the 
quality of the article had .so declined that it had become a drug on the-" 
market. Even in India it is freely admitted that Kashmir and Bfikhj'irri 
silks are far superior to those of Bengal. These, like the silks of France 
and Italy, are obtained from an altogether different worm from that of 
Bengal. It has been satisfactorily shown that even in the Panjjib it is 
hopeless to expect to be able to rear Bombyx mori, while no one has 
seriously thought such a result attainable in Bengal. Nor is tliere anything 
to show'^that the .silk of Bengal during any period of its past history has 
been otherwise than the sub-tropical and mostly poly voltine in.sects at present 
reared. The silk produced by these worms can at once be recognised by 
the expert wherever they are obtained, so that the question of ihedegenera- 
inm or not of Bengal silk can alone be determined when the annual (B. mori) 
silk is excluded from the comparisfin. It would seem absurd to argue that, 
although poly voltine silkworms, such as those of Bengal, pnxluce a fibre 
which has certain definite and well -recognised properties, with greate r care, 
they might be made to compete successful ly with a silk of an altogether dif fer- 
ent nature, and one which may be accepted as having given birth to many of 
the modern phases of the trade. That there is a distinct market for Bengal 
'silk there can be no manner of doubt. It is significant, for example, to 
note that, in connection with the proceedings of a Committee of owners and 
agents of Bengal filatures, on the subject of the cli.sea.se of the worm, a 
unanimous opinion should have been given that what was wanted was 
not a new and improved race of worms, but prevention from disease, or, in 
other words, increased facility for the production of a quality of silk for 
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which there was a good dernand. By the advocates of the theory of de- TRADE 
dine in quality two opposite opinions are advanced. It is held by the one manufAG 
school that the depreciation is due to defective manipulation and careless- TUBES, 
ness, by the other, and with apparent reason, to be a natural- consequence 
of climatic conditions which operate injuriously upon an exotic insect. European. 
That filature silk is superior to and has driven Native reeled silk practically 
out of the foreign market seems admitted on all hands. But that the 
capitalists, interested in filatures, could be so blind to their own interests as 
to refuse to adopt, from lime to time, as necessity arose, modern improve- 
ments ; in other wtirds, that the spirit of competition which characterises all 
bi*anches of British enterprise should be latent in the silk trade, seems 
absurd. The effects of climate on the insect, therefore, call for more 
serious consideration, but in even this aspect of the question the peculiar 
silk which it is desired to produce must not be lost sight of. Would the 
periodic importation or careful breeding of stock result in the production 
of a silk of a sufficientlv improved quality to repay the cost entailed ? 

When the Honourable the East India Company tried to improve the 
breed of the worms, they may be viewed as having attempted to compete 
\ear after year with the then growing recognition of the superior silks of 
Europe — silks that were destined to and which have since circumscribed 
the Indian prcxluce to a definite market. It seems more than likely that 
the chief feature of all such experiments would lie in the success which 
might be attained in combating disease, than in any advantage from a 
slight improvement in quality. After a fairly careful perusal of the very 
extensive literature that exists on this subject, the author feels constraineci 
to hold that Bengal silk of its present quality had better be accepted as a 
factor in the trade. Hutton stoutly upheld the view that if India was to 
maintain its own against the superior quality of silk being produeexi by 
Frantx* and Italy, the production of the fibre would have to migrate from 
Bengal to the warm temperate tracts of the Himalaya. But here, again, 
the contention was that Bombyx mod would have to be substituted for 
B. fortunatus and B. croesi. Subsequent results have so far proved the 
accuracy of Hutton’s opinions, for, as he foretold, the Panjab has proved 
iinsuited to the worm. Experiments are now being vigorously prosecuted 
in the region recommended by Hutton, Debra Dim, but from the 
brief notices which have as yet appeared, it may be said that only doubtfully 
good results have been even there attained. Indeed, it is highly likely 
that if India is ever to compete with Europe, the attempt will have to be 
made in Kashmir and other such portions of the Himalaya that possess 
a climate and soil more nearly approximate to that of Europe than 
exists in the Dun. But is it necessary that India should accept the posi- 
tion that competition with Europe is an essential feature of its silk enter- 
prise ? Such degenerfition as may be admitted to have taken place might 
be held to be due to the fall in the price of silk throughout the world. The 
improvement in quality, and the cheapening of prices which became pos- 
sible in [■’Europe, have rendered it problematic how far it would be remu- 
nerative to undertake now the similar expensive measures to guard against 
degeneration which the East India Company could afford to combat. 

Much higher prices were obtained in Europe by the Company than can be 
got now', and the Bengal silk was at the same time procurable in India at a 
much lower figure than it is at the present day* But the eyes of all interested 
parties are naturally turned on Mr. Lister’s undertaking in Debra Dun. 

If he succeedsS, India may then have two distinct, but by no means anta- 
gonistic, »silk centres of enterprise. If such a state of aifairs becomes an 
establishedcommorcial fact, the character of the exports may he materially 
changed, and Indian silk would then very probably appear on the tables of 
European* brokers who at present take no cognisance of it. At the 
present day it may be said that the bulk of the exports are in waste and w'ild 
silks. The reeled silk of Bengal finds a ready sale for a fesvj^ restriclid 
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I uses, and it thus seems probable that while the market for that class of 

; fibre may never expand very greatly, it will always remain open, so . that 

I whether India can or cannot produce superior qualities of the silk of 
I Bombyx mori, its polivoltine insects will continue to hold their present 
position. Mr. Wardle, in his Jubilee Exhibition Cotalognct gives the fol- 
lowing instructive information regarding Bengal Silk ; — 

“I have had many opportunities of observing silk-reeling: in both France and 
Italy for many years past, and 1 felt that if the same car« and appliances were 
used in India as in these countries, silk of proper quality could be obtained. 

In tliat I perfectly succeeded* and in no casfi in India \yas it told me that an 
improved thread was not the result — in every case it was admitted. 

“Hound by using exactly the same appliances as those of Italy that there 
was no difficulty in unwinding or reeling the cocoon with alnunit perlect regularity* 
and in order that this possibility may be exemplified to those who may have before 
doubted it, the Silk Sextion Committee have deridi*d not only to have this system 
in dally practical operation but also two of the bt*st French methods. A large 
quantity of Bengal cr>coons have been sent from the Bengal filatures of Messrs. 
Robert, Watson &,Co.> of Rajshaye, and a French fiteusc is reeling them into 
raw silk daily during the time the Exhibition isopen. At the other end of the 
reeling-stand is the Italian method in operation, and cocoons from Cyprus, Ad- 
rianople and elsewhere are also being reeled. Tn.ssur and Afuj^a cocof)ns are 
also occasionally being reeled, and on short notice being given any person can see 
the reeling of Tussur or Afttffn cocoons in operation, 

“One thing has been proved, and 1 have been permitted to bring it home to the 
minds of impartial and unprejudiced manufacturers in England and on the 
ent, that the Bengal cocoon has not the inherent imperfections which it was thouglit 

S ertained to it, and that there is a prospect of a greatly enlarged output of silk from 
iengal for several important purposes in the silk trade of F.ui oi>e and America. 
**Fifstt .SV’wj'rtg otVX*. — Several of the best manufacturers of silks tor sewing 
purposes in Leek have assured me, after full examination and trial, that this silk 
IS peculiarly applicable to their trade. 

“ Mr. S. Gibson, a Leek manufacturer, writes: — 

“ * I am very pleased with the five bales of Bengal silk I have just borrght ; they 
work very freely, almost running from beginning to end of the skein without 
breaking down, which means winding without loss. The strand i.s of nice even 
si^e, suitable for the Leek trade, free from rough or slubby places, so much so as 
to render one important process in the manufacturing unnecessary, visf., cleaning. 
1 am working these new Bengals in both the bright and washed state, and they arc 
coming out at about one-half the cost of original Bengals. If this jmproved method 
is maintained^ it must have a serious influence on the China and Canton raws.* 

“ Mr. S. Goodwin, another silk manufacturer, and President of the Leek Silk 
Association, writes : — 

"‘I have worked the sample skein of Bengal ravv*silk, and am pleased to say 
that it is simply perlection. As to reeling, 1 may say that it wound almost with- 
out a break from end to end.’ 

“ This skein was reeled by me in Bengal with the Tavelette Keller, also erro- 
neously called Consono. 

“The silk of the Bengal worm, Viy its greater elasticity, is much better adapted 
for sewing silk than any other. 1 have estimated, in experiments conducted during 
the last few days, the tension of the bare, or double fibre, deposited by the silk- 
worm, of the Bengal Madrassec or hot*weather cocoons, the Bengal Desi or 
November bund cocnons, and of Italian cocoons. The results are shown in the fol- 
lowing table, each figure being the average of numerous determinations, and re- 
presenting the number of centemetres which three decimetres of the have is capable 
of stretchin.; before it breaks: — 


Cocoons. 

Tension at the end 
of the cocoon bare 
which is at the sur- 
face of the cocoon 
immediately be- 
neath the superfi- 
cial loose fibres or 
w'aste. 

Tension at the' 
middle of the 
cocoon bare. 

Tension at the 
end of the 
cocoon bare 
which is near- 
est the tclette 
or^ inner enve- 
lope. 

Madrassee Cocoon . 

Desi Cocoon . ♦ 

Italian Cocoon 

5*S 

7*0 

4*5 

0*0 

7 2 

6*1 

5'0 • 

5*9 
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** Secniid^Orffanzine and Tram for Weaving. — Mr. Nicholson, silk manufac- | 
turer, Macclesfield, in a letter to in*f, writes the followingf ' 
“ ‘ In answer to your inquiry, 1 consider that good Surdah raw, ivhen well reeled 
with plenty of spin upr>n it, will work well. It will then be a good substitute for ' 
Italian, its cheapness being the reason for its use. ’ 

*Mn addition to this, I may say that Mr. Nicholson is speaking of a Bengal 
silk that was not reeled by the Italian method. I contend that ther^ would oe no 
grfti^ter evenness of thread in the Italian silk over that of Bengal if the Italian method 
of reeding were used. 

“Messrs. G Davenport &. Co. of l..eek, to whom I sent a portion of the 
•to to 12 deniiM's, w^hich 1 saw reeled by the Tavelette Keller in Bengal, have thrown ! 
it,into organzine and tram, and sent me the following report : ‘ The slip winds 

beautifully, Encltxsed are samples of two threads tram and a 500 yards skein of or- 
ganize. The silk IS very clean. We consider it equal to ordinary Italian. It was 
running for an hour and only bioke down once. ^ 

'* Now it is necessary to say that, even with every improvement, Bengal silk 
may not be expected to riv.al or supersede the Jinrst qualities of silk in the market. > 
A reason or two from me may suffice. It will never be as white as China Silk, 
because one is from a yellow cocoon and the other from a white one. It will not 
*boiboff*or condition as well as the silks of Italy, China, or Japan, because it 
contains more gurn or id^r^'s than these, and this brings me to an entomological 
*point, namely, it is probably not of the same species; but of this further on. 

‘*1 muslguard myself against being thought slack in acknowledging the claims which 
at least three Bengal firms have on the consideration of European manufacturei s for ^ 
careful reeling. The excellence of the silk produced at Surdah and its allied factories | 
in tho district of Rajshahi and other parts of Brngal, that of the Bengal Silk Company’s 
factories, the chief of which is at Uerhampur, and that ot the well-known firm of 
Messrs. Louis Payen & Co,, are too well known to need mention. I acknowledge ; 
with much plea.sure the kindnc.ss I received from these firms, and thsy are well 
deserving of the confidence of all interested in silk. | 

“But apart from the efficiency of these well-known firms, there remains the i 
much larger native industry, the reeling that is carried on in the numerous villag«.s j 
under the shade of banyan, palm, and mango groves. I VKsited many of these, and \ 
found the appliances very rough and rude, the reeling by them varying from 10 to ■ 
20 cocoons m almost as many seconds. 

“ In the Rajshahi distiict atone, out of ninety-seven filatures, sixty-three ! 
are native and the. 'ernaining thirty-four European, to 12,000 natives being > 

employed in silk-reeling in this district alone, 150 square miles of which exist under ! 
mulberry cultivation. | 

** \ i in these villages native filatures can be induced to improve their reeling, a i 
largely extended industry lies waiting for them in their own country; for it goes I 
without saying that the resources of China and Bokhara would not be drawn upon ! 
if Bengal silks were of ihe required quality. Many native manufacturers assured rne ; 
they would much prefer to buy Indian silk if only the quality vvere good enough, j 
1 he consurnjitirm of silk for native uses alone is enormou.s. All Hindus wear it at j 
m»-'als and wor.ship. 'I’he Muhammadans wear mastiru^ or cloth of cotton-warp and i 
silk weft, thrt wearing of pure silk fabrics being’ forbidden by the Koran, j 

“Since I was in India another silk-reeling machine has been brought to my j 
notice by the Under-Secretary of State for India. Its inventor, Mr. Serrell ' 
of New York, claims for it that unskilled labour can l>e used w'itb its aid in reeling I 
cocoons. This machine is automatic, and by means of a feeble electric current 
which controls the feed, takes up another cocoon thread w’hen one brcak.s, sro that a 
new cocoon is added whenever required to keep up the size of the thread. It is 
stated to do two and a half times as much work as the present system, at a saving 
of 2.S'. g^d, in wages, and one rceler can attend to six bassines. 

“ I am sorry it ha.s not been possible to have this machine at work in the F^xhibi- 
tion side by side with the othei three, but I have lately seen it working in London, 
and have been very much struck with its automatic action. It was reeling Bengal 
cocoons without any difficulty, and it seems to me to be an appliance particularly 
suited to .silk-producing countries where labour is dear, such as in our Colonies. 

“ By this apparatus the cocoons are softened in a few seconds, and the reelable 
ends four^d without crushing tlie cocoons. They are then transferred to the machine, 
and placed singly in slots on a revolving disc. The thread is taken automatically 
from each cocoon by a self-acting hook immediately it is needed at the tavelette, and 
this want if indicated by tension drums, in electrical connection with the hook, when- 
ever the combined thread of raw silk becomes less than its normal strength. 

“ Explanatory notes and printed particulars are published, and may be had, as 

& 2189 


SILK. 

TRADE 
** In 
MANUFAC^ 
TURKS. 

European^ 



224 


Dictionary of the Economic 



silk. I Trade in Siik Go6ds. 

I 


TRADE. 

In 


MANUFAC- 

TURES. 


SILK GOODS. 

2190 


FOREIGN. 

Imports. 

2191 


Silk Thread. 

2192 


Pure Silk 
Piece Goods , 

2193 


well as all information respecting this interesting invention, from Mr. F. B, Forbes, 
5, St. Janies’ Place, London, S, W. 

“ It appears to be able to do what Mr. Ser re 1 1 claims for it, and it promises 
fair to be a valuable addition to the Penpal silk industry, and 1 commend it to those 
interested for a thorough inve.stigation of its capabilities. ” 

TRADE IN SILK GOODS. 

In dealing with this subject, it may, perhaps, be the most instructive 
course to refer the available information to two sections, vis.. Foreign and 
Internal. Kach of these sections would, accordingly, embrace the imports 
and exports between India and foreign countries, or between the varii^us 
provinces of India. The other method of treatment would be to exhibit in 
one place all the available facts regarding the trade iti silk piece goods 
(both pure and mixed), also thrt'ad and the smaller articles designated 
in the statistical returns as Other Sorts.” 


I.— Foreign Trade in Silk Manufactures. 

Imports. — The following table may be given of the Imports of Silk 
Manufactures during the past five years : — 


Years. 

Thread for 
sowing. 

Piece goods. 

Goods of silk 
mixed with 
other mate- 
rials. 

Other sorts. 






OHan tities . 






lb 

Yds. 

Yds. 

lb 

i 8 S >-86 . 

• 



5»954 

S, 99 <j. 3 . 5 <.) 

2,174.429 

2,788 

1886-S7 . 




10,318 

10,54 ' *862 

2,626,01 1 

3,616 

1S87-88 . 

• 




11,760,401 

3.970,372 

1,603 

1888-89 . 

• 



8.163 

> 0 . 952 , 73 -’ 

4.223.332 

4.497 

1889-90 • 

• 



10,382 

1 1,426,16s 

3,978.949 

7.420 






Val Ui's. 






Rl 

R 

K 

1 R 

I88S-86 . 

• 


, 

5^,136 

04,42.414 

15.73.325 

I 18,555 

1886-87 . 

• 


• 

94 ..'! 7 

1, 16,20,741 

2o,(K»^i62 

j 32.120 

1887-S8 . 

, 


. 

1,26,647 

*> 44 . 77.5 »o 

28,16,70! 

> 7,321 

1888-S9 . 

. 


. 

72.353 

>.34.96,746 

32 ,n, 32 > 

41,241 

1889-90 , 

. 


• 

1,11,929 

>.42.30, 72 

33.57.605 

8 i .335 


Accepting the returns of the last year in the above series as fairly 
characteristic of the trade, its present position may be briefly reviewed. 

Silk Thread . — The major portion came from the United Kingdom, the 
next important source V)eing from the .Straits Settlements, then Mong-Kong, 
Austria, and last of all France. Fully two-thirds were take n by I.^>ombay, 
the balance in almost equal proportions going to Burma and Bengal. 

Pure Silken Piece Goods . — Out of the total of close on 1 1 \ million yards, 
imported by India last year, a little over 5 million yards came from 
the United Kingdom, the next most important European country being 
France with 616,356 yards. The French share in this trade seems to be 
declining. In 1885-86 it stood at over a million yards, and in the suc- 
ceeding year it was just under two million yards ; while Great Britain 
furnished in the former year 3,987,356 and in the latter 4,337,199 yards 
Of the other I'iuropean countries, which supply India with silk piece goods 
Italy stands next in importance. In 1889-90 India obtained from thence 
241,234 yards, being fully a hundred thousand more tuan in 1885-86 
The Italian trade thus shows signs of improvement. After Italy comer 
Egypt, that country having furnished India with 80,672 yards in 1889-90 
The Egyptian trade is, however, very uncertain. It stood at 1;,267 yard- 
in 1885-86, 135,040 yards in 1887-88, and 153,166 in 1888-89. I'lie othe 
countries that supply India with silk piece goods are Austria, Germany 
Persia, Japan, Ceylon, Zanzibar, and Belgium, — these countries contribut 
ing in the order named from 25 to 2,oi'0 yards. 
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But the countries mentioned make up about 6J million yards only of 
tbe total imports in 1889-90; the balance come from Hong-Kong, the 
Treaty Ports of China, and from the Straits Settlements. Not only there- 
fore does China furnish India with, say, one-half the amount of raw silk 
that is actually manufactured in this country, but with a large quantity of 
piece goods. What is more significant, the imports from that country 
have been steadily improving, as will be seen from the following figures of 
the trade from 1885 to 1890 



TRADE 
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Imports. 
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Trade in Silk Goods. 


It will thus be learned that China and the Straits furnished India, during 
the years exhibited in the above table, with very near as much silk piece 
goods as did the United Kingdom and France. How much of the exports 
from Great Britain were in reality French goods re-exported it is impos- 
sible to tell ; but as the figures stand, England has more to fear from 
China than from France, in competition for the Indian trade. 

The distribution of the very large quantity of pure silk goods imported 
annually into India is a matter of considerable interest. It will be seen 
from the table which follows that Burma takes the largest share in the 
trade, but the actual amount of foreign silk goods consigned to Burma is 
larger even than shown by a little under half a million yards. This is ex- 
plained by the fact that of the amounts shown as consigned to Bombay 
and Bengal, a large re-export exists coastwise, as also a considerably 
larger quantity of Indian made piece goods {Conf. with tables at pages 
227 and 228) 


Analysis of the Imports into India of Foreign Pure Silk Piece Goode so as 
to show the shares taken by the Provinces. 


Years. 

Bengal. 

Bombay, j 

■ 

Sind. 

Madias. 

Burma. 


Yds. 

Quan titics , 

Vds. Yds. 

Yds. 

Yds. 

1885-86 . 

1,014,949 

3 » 565,243 

1 8,102 

50,519 

4,350,546 

1886-S7 . 

2,088,569 

4 » 198,785 

14*247 

39,503 

4,200,958 

1887-88 . 

885,685 

4,771.369 

47,244 

35.083 

6,()21,02(, 

1888-89 . 

1,185,553 

4,211,29s 

26,841 

23,156 

5,505,887 

1889-90 . 

658,599 

5,497,872 

16,713 

21,1 76 

5,231,808 


1 ^ 

Val 

R 

ues . 

R 

R 

R 

1885-86 . 

1 1 1,65,4^3 

39,63,374 

25,833 

50 , 7 [>^ 

42,22,006 

48,76,055 

1886-87 . 

! 19,16,762 I 

47 , 5 <»i 5 o 6 

26,497 

50,92 1 

1S87-88 . 

! 10,80,110 

57 ,<-> 5,798 

75,805 

42,277 

75,73,920 

1888-89 . 

! I 3 » 45,277 

48,82,338 

36,214 

33,285 

7 i,<i ‘.6637 

1889-90 . 

1 8,03,234 

i 

60,60,487 

27,054 

31,f)<>2 

73,07,835 


Silk mixed with other materials.— As will be seen from the table at 
page 221, the trade in the goods included under this heading is only about 
one-third as extensive and valuable as that of pure silk piece goods. It 
has, however, one somewhat remarkable feature. During the past five 
years it has averaged 2,400,000 yards, of which France furnished 2,200,000 
yards. The French trade h.us also steadily improved from 1,239,045 to 
2,931,926 yards, while the imports from the United Kingdom have corre- 
spondingly declined from 665,940 to 283,309 yards. The next most im- 
portant country in the supply of the goods of this class is Italy » the im- 
ports from which have improved from 70,028 to 382,279 yards, but in 
1888-89 the Italian imports were 582,958. A similar improvement has 
taken place in the imports from Austria and Germany, — from the former 
country from 123,040 to 213,618 yards, and from the latter country from 
4,805 to 92,620 yards. It mav be added, in concluding this brief notice of 
Indians import trade in mixed silken piece goods, that the supply drawn 
from China and the Straits Settlement is unimportant. 

The distribution of these imports in India may now be noticed. Of 
the total for 188^-90 Bombay took y^'O'ds and Bengal 555,485, 

the balance ir> about equal proportions went to Madras, Sind, and Burma. 

Other Soris of Silk Manufactures,'^l^xo\x\ the table at page 221, 
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will be seen the articles registered in the trade returns under this designa- 
tion are not very important. They are almost entirely drawn from the 
United Kingdom, and are imported mainly by Bombay. In the year 
1889-90 Bombay took R6j,227 worth of these goods, as against R 12,859 
consigned to Bengal, RgSy worth to Burma and R263 worth to Sind. 

Having now placed before the reader some of the'more salient features 
of the imports of foreign silk munufactures, it may be desired to con- 
trast these with the exports from India to foreign countries by sea of 
Indian manufactured silk. 

Exports of Indian Produce.— The following table exhibits the 
trade under ejurh of the four classes of silk manufactures : — 

Exports from India durins; the past five years in Indian manufactured 

silk. 


TRADE 

in 
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Impom. 

Other kinds* 
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Years. 

Thread for 
sewing. 

Piece goods. 

Goods of silk 
mixed with 
other mate- 
rials. 

Other sorts. 




Quan 

titles . 




lb 

Yds. 

Yds. 

lb 

1SS5-86 . 


698 

3,728,213 

146,726 

17,217 

1886-87 • 


28 

3>>6i,i7(> 

189,310 

36,896 

1887-88 . 



3,522,52s 

210,782 

20,41 1 

1888-S9 . 



i 2,807,203 j 

' 169,035 

15>225 

1 889-90 . 


Not shown. ! 

1 2 , 33 <>> 36 x> 

184,500 

Not shown. 




Vai 

ues . 




K 1 

R 

R 

R 

188S-86 , 

, i 

2,625 ! 

3 »,» 2,554 

1,64,103 

16,554 

18S6-S7 . 


I iS 

29,22,861 

2,24,t>00 

34,057 

1SS7-SS . 


531 

35 . 21,757 

1 2,50,737 

1 > 9,947 

1888-89 . 


6,531 

26,84,652 

. 1 ,8 1 ,602 

1 12,087 

1 889-90 . 


Not shown. 

! 

23 » 9 'S 929 

2,08,284 

Not shown. 

1 


It seems scarcely necessary to comment on each of these separate 
headings. The trade in piece goods is the only important item. Of the 
pure silk piece goods, out of an average during the past five years of, 
say, 3,100,000 yards, the United Kingdom took 2,160,000 yards and France 
an average of about 700,000 yards. The other countries, in the order 
of importance as consuming centres of Indian silk piece goods, w'cre 
Arabia, Turkey in Asia, Persia, Mauritius, and Egypt. Judging from 
the figures given, the export trade in this class of Indian silk manufac- 
tures seems if anything to be declining. 

In order to manifest the share taken by the provinces of India, it may 
be said that Bengal exported out of the total an annual average for the 
past five years of 2,920,000 yards, Bombay of 154,000 yards, Madras of 
25,300 yards, Burma of 1,131 yards, and Sind of 606 yards. The actual 
exports from Calcutta in 1889-90 were, however, 2,117,218 yards, and from 
Bombay 201,020 yards. In the table at page 217, which exhibits the number 
of silk mills in India and their estimated outturn, it will be seen that tjie 
outturn (presumably mainly of silk piece goods) in 1889 was estimated 
at 1,178,137 yards, of which 567,607 yards were turned out by the Sassoon 
Mills in Bombay. It has been afliniicd that that mill runs ’almost exclu- 
sively for the Burma market, as well as the Ultadanga Mills near Calcutta. 
The last-mentioned mill had an outturn of 84,395 yards. That this view is 
correct of these two mills will be found confirmed by the magnitude of the 
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coastwise exports from Bombay and Bengal to Burma. It thus seems a 
safe suggestion to offer that it may be accepted that of the Calcutta ex- 
ports of 2,117,218 yards, given above, and of the Bombay exports of 
201,020 yards, something like 80 per cent, were produced by village manu- 
facturers. In the passages which follow regarding the coastwise and 
internal trade, the distribution of the total Indian production of silk piece 
goods will be more fully exemplified, but the facts here dealt with may be 
accepted as affording an additional confirmation of the statement made 
that the Bengal manufactures from Bengal grown silk are far more exten- 
sive than might be supp(»sed from the deprecatory remarks made on this 
subject by Mr. T. Wardle (seep. 215), It may, in fact, be said that, 
though there is a marked decline in the demand for silk goods in India as 
a whole, the power looms that exist in the country have not seriously 
interfered with the import trade in foreign silk goods, nor materially dis- 
turbed the proportion of the present trade that falls to the lot of the 
village weavers of the country. 

Re-exports. — The following table gives the re-exports from India of 
foreign silk manufactures. The returns of this nature manifest the extent 
to which India stands as an emporium in the distribution to foreign 
countries of the goods she imports /row Foreign countries 


Years. 

Pi^cc 

goods. 

Goods of 
silk mixed 
with other 
articles. 

Thread 

for 

sewing. 










Quantities 










Yds. 

Yds. 

n> 

1885-86 








33 .S ,654 

61 ,416 

I 

1886-87 








33 fi »536 

61,850 

767 

1887-88 








4*5,423 

69,9^* 4 

373 

1888-89 








5^55»o21 

83,059 

* 3 * 

1889-90 








564 »I 52 

1 53,032 

Not shown. 










Values , 










R 

R 

R 

1885-86 







, 

3.23.077 

42,069 

42 

1886-87 








3 » 2 i,n 5 

47,785 

6.996 

1887-88 








3.9 '. 3^4 

70,615 

3,282 

1888-89 








504,876 

89,015 

630 

1889-90 







• 

5 *, 9,555 

58,023 

Not shown. 


Comment on the trade shown by the above table is, perhaps, unneces- 
sary. European, Central Asiatic, and Chinese piece goods and thread 
are consigned by India to the following countries, the figures given being 
those for 1889-90; Ceylon (145,902 yards), Egypt (73»<’35 yards), 
Persia (61,963 yards), Arabia (44,007 yards), Malta ^ 38,5 39 yards), Aden 
(30,986 yards), Zanzibar (30,643 yards), the United Kingdom (26,174 
‘yards), 'l urkey in Asia (16,949 yards), Mauritius (14,6^^ yards), Hong- 
Kong (12,573 yards). Straits Settlements (12,106 yards), France (6,935 
yards), &c., ike. 

If now it be desired to ascertain how far the remark made regarding 
raw silk is confirmed by the trade returns of silk manufactures, vig ., 
that India is a consuming rather than a producing country, it is only 
necessary to add together the exports of Indian produce to the exports of 
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foreign produce, and see how far the total exceeds or falls short of the 
imports 



Year iSSQ'Qo. 

Thread for! Piece cfoods, 

Piece goods, 

Other 


sewing. 

pure silk. 

mixed silk. 

sorts. 

r# 

Si 


ft 

Yds. 

Yds. 

ft 


Exports, Indian Produce . 

Nil 

2 > 33 'J. 3 < 5 o 

184,500 

Nil 

JO 

a> 

i 

Exports, Forei^jn Produce. 

Nil 

564,152 

53.033 

Nil 

• 

(S 

. Total 

Imports, Toreijfn Produce. 

Nil 

2,894,512 

237 . 53 S^ 



10,382 

; 11,426,168 

3.978,949 

7,420 


Net Import . 

10,382 

j 8,531,656 

3 . 74 J. 4»7 

7.420 


In the concluding paragraph on the foreign trade in raw silk, page 
204, it is shown that the imports from all sources were in 1880-90 
2,405,491 Hi, which, by deducting the exports to foreign countries, left 
*95>884ft) to the credit of India. A correction would have to 1 ^ made to 
the above table for the foreign transactions across the frontier by land 
routes. This trade is not very important, as will be seen from the table 
below' which show s a net export of piece goods for 1889^90 to the weight of 
31,2.481b, a surplus which was valued at R4,74,633. 

Foreign Trade in Silk Piece Goods across the Land Fron- 
tier.— A difficulty arises in connection with this as also the traffic carried 
along the railways and rivers, in that the returns are expressed in weight 
instead of yards or pieces of cloth. 


Foreign Imports and Exports by Land Routes. 



1887*88. 

1888-89. 

j 1889-90. 


Quantity. 

Value. 

Quantity. 

Val ue. 

Quantity. 

Value. 

Imports . 
Exports , 

Net Exports 
Ditto in ft 

Cwt. 

64 

1 427 

363) 
40,656 j 

R 

7 >,286 

5,01,332 j 

4,30,046 

Cwt 

17 

459 
f 442 

1 49,504 

R 

22,112 

5.40,91 * 

5,18,799 

Cwt. 

75 

354 

279 

31,248 

R 

1,12,335 

5,86,968 

4,74,633 
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II. — Internal Trade in Silk Manufactures. 

In discussing the Indian internal trade in silk manufactures, it is neces- 
sary to follow the same course as has been adopted for raw silk, namely, to 
separate the transactions recorded by sea coastwise, or by rail, road, and 
river, into two sections, vie.. Indiatz and Foreign produce. 

Coastwise Transactions.— It has already been explained that the 
imports into the provinces may be accepted as equivalent to the exports. 
That is to say, that the returns of imports, for example, into Bengal from 
Bombay are the recorded exports from Bombay to Bengal. That is not, 
strictly speaViing, correct, since the destination of goods may be alterod, 
thougn recorded as an export destined for a certain port. Int he returns of 
imports coastwise, the trade in silk goods are grouped into two sections, 
traffic ip India and in foreign manufactures. Each of these is again 
broken into two sub-sections— pure silk piece goods and mixed silk goods. 
In drawling up the following tables the imports irom one province to another 
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have alone been taken into account, the exchanges between ports within a 
province being excluded. Thus, for example, the trade from Chittagong to 
Calcutta has not been taken into account, since the goods carried between 
these two ports are accepted as still in Bengal. The object in thus treat- 
ing the returns is to exhibit the degree of indebtedness of one province to 
another in the supply of silk piece goods : — 
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It will be observed that by far the most important feature of the coast- 
wise trade is the imports of Indian and foreign piece goods into Burma 
from the provinces of India. This subject has already been briefly alluded 
to as supplementing the direct imports by Burma of foreign piece goods. 
If, therefore, it be desired to ascertain the total Burmese consumption of 
pure silk piece goods, it would be necessary to add together the direct 
imports from foreign countries to the coastwise imports from Indian prov- 
inces of foreign and Indian goods. 


Years. 

Foreign Im- 
ports direct. 

Imports coast- 
wise, foreign 
goods. 

Imports coast- 
wise, Indian 
goods. 

Total Imports 
into Burma. 

1885- 86 . 

1886- 87 . , 

1 887*88 . • • 

i 888~89 ... 
1889-90 , . 

Averages for five years 

Yds. 

4 »S 5 o ,546 
4,200,958 
6,02 1 ,020 
5.505.887 
5,731,808 

Yds. 
5 S ».978 
401,901 
1,004,897 
654, « 03 
607,017 

Yds. 

989,089 

1 , 1 86,640 
901,895 
933*651 

8 \ 0,605 

Yds. 

5*892,613 

5*789,499 

7,927,812 

7,092,641 

6,649,4301 

5,062,043 

644,179 

963,976 

6,670,399 


From these returns of silk piece goods it will be seen that since the 
average annual import is 6,670,399 yards, that quantity may, roughly speak- 
ing, be accepted as the average annual consumption. The exports by 
land routes to foreign countries do not seriously disturb that estimate, 
since it is believed these are more than compensated for by local manu- 
factures. 

The following facts exhibit the shares taken by the provinces of India 
in the supply of pure silk piece goods to Burma : — 



Indian 

PIECE GOODS. 




1885-86. 

1886-87. 

1887-88. 

j 1888-89. 

I 889-90. 

Bengal • • • • ! 

Bombay • • . • 1 

Madras . • • 

Yds. 

484*5*4 

96,475 

116,269 

Yds. 

6 gS , iX >0 
93*8 JO 

99,286 

Yds. 

535 . 7 ** 

56,504 

78,948 

Yds. 
4*5*208 
223 , 4*4 
j 129,180 

Yds. 

393*855 

212,257 

> 11,374 


Foreign piece goods. 



Bengal .... 
Bombay .... 
Madras .... 

308,554 

88,056 

4,231 

130,827 

76,867 

321,643 

378,770 

189,119 
! '58,530 
400 

67,636 

180,163 

960 


]| will thus be seen that during the past five years the trade in both 
claves has been expanding from Bombay and declining from Calcutta. 
This same observation may be made regarding the imports (shown on 
page 226) from foreign countries into Bengal and Bombay. The former 
are manifesting a distinct indication of declining in almost an inverse ratio 
with the improvement in the returns for Bombay. Whether thjse changes 
in the trade be accepted as of a permanent and serious nature or not, one 
observation remains that cannot be doubted, ii#., that Burma is by far 
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the most important Indian market for silk piece goods. The traffic in 
mixed silk piece goods is too unimportant to call for any special remarks. 

Rail & Rivkr Transactions.— Following the course already pursued 
with raw silk (p. 207), the following balance sheet may be given of the 
recorded traffic by these routes. It need only be necessary to remind the 
reader that these returns are given by weight, not by measurement. It is 
accordingly difficult to arrive at a comparative figure that would reduce 
these returns, so as to allow of an estimate of the consumption of Indian 
and foreign piece goods by the interior provinces.— 


t>ROVlNCES WHICH MANIFEST A NET 
EXPORT — THE*PRODUClNG AREAS. 

Provinces which manifest a net 

IMPORT— THE CONSUMING AREAS. 

Provinces and 
Towns. 

Export 
and im* 
port in 
maunds 
of 8241b 

Net 
export 
in tb. 

Provinces and 
Towns. 

Import 
and ex- 
port in 
maunds 
of 82iftw 

Net 
Import 
in tb. 

INDIAN 

PRODUCE— 

Bengal . . ."j 

4.643 

43 ^ 


Madras . 

495 

16 


Net Export . 

4,205 

343i0*2 

Net Imjx>rt 

479 

39.517* 

A.ssam « . 

281 

7 


Boml)ay . . ^ 



Net Export 

274 

22,605 

Net Import 

235 

19*3^8 

Madras Sca-ports . | 

>,585 

24 


Sind . 

39 

2 


Net Export 

• >56 1 

128,782^ 

Net Import 

37 

3.0524 

Bombay Town . 

1.051 

187 


N. VV. Provinces f 
and Oudh. ( 

1,101 

212 


Net Export 

8-4 

71,2804 

Net Import . ^ 

979 

80,7674 

Karachi • .-J 

16 

2 


PanjAb . .| 

770 

264 


Net Export 

*4 

*1*55 

Net Import 

506 

4 *. 745 




1 Central Provinces 

26 

3 





Net Import 

23 

'.897* 




Berar— Net Import 

*7 

* ,4024 




Fijputana and Cen- 
tral India — Net Im- 
port. 

83 

t 

6,8474 




Nizam’s Territory— 
Net Import. 

13 

1,072* 
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Provinces WHICH manifest a net 

EXI'ORT— THE rRODUCING AREAS. 

Provinces which manifest a net 

IMPORT — THE CONSUMING ARRAS.* 

By Rail & 
River. 

Provinces and 
Towns. 

Export j 
and im- 1 
port in 1 
maunds i 
of 82ite.! 

Net 
export 
in U>. 

Provinces and 
Towns. 

Import 
and ex- 
port in 
maunds 
of 82ilb. 

Net 
import 
in Ib. 



i I 

i 


Mysore . . ^ 

1 

1 1,125 
' 3 




1 

1 


Net Import 

1,122 

92,56s 



1 


Calcutta . . 

3.877 

453 

1 


1 

FOREIGN 
PRODUCE- i 

1 

I 


Net Import 

3,424 

282,480 








Madras Seaports 

Net Export. 

36 

! 2,970 

Madras Presidency — 
Net Import. 

*5 

1,237^ 


Bombay town ."I 

5,080 

6 


Bombay . . < 

4,Si6 

1 



Net Export 

5,074 

418,605 

Net Import 

Sind 

4,815 

397 , 238 i 


Karachi— Net Export 

361 

29,782^ 

341 

28,132^ 








Calcutta . 

324 

43 


Bengfal . .< 

16 i 

lo 






( 




Net Export 

281 

j 23,182^ 

1 

Net Import 

1 

6 

495 

i 

Central Provinces 4 

2 

2 

1 



1 




N,-W. Provinces 

109 



Net Export 

... 

... 

and Uudh. 

3 






Net Import 

106 

8.745 





Pan jib . . "I 

435 

6 






Net Import 

429 

35.39,* 





Rerar — Net Import 

5 

4i2i 





Rijputina and Cen- 
tral India — Net Im- 
port. 

9 

74,* 











Nizam’s Territory- 

3 

247i 





Net Import. 







Mysore — Net Import 

23 

>.897* 
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(G. F. Hampson.) 


SILK. 


It will be seen that Bengal and Assam are the chief exporting prov- 
inces. The Madras sea-port towns have to be left out of consideration, as 
these merely distribute the foreign and coastwise imports to the presiden- 
cy. The Bombay town exports are. however, of more importance, since 
these (both Indian manufacture and foreign) are mainly consigned to the 
Bombay Presidency and the Panjdb. Of the foreign piece goods exported 
from Bombay town, 4,816 maunds went to the presidency and the balance 
mainly to the Panidb. Of the exports of Indian goods, 526 maunds went 
to the Panjdb, and 434 maunds to the Bombay Presidency. It is currently 
reported that every year shows a brisker trade from Bombay to the 
Panjdb, so that the competition of power- loo ms seems to be telling against 
the local hand-l^oni productions. But the Panjdb also draws largely 
from Calcutta (123 maunds Indian and 223 maunds foreign), and con- 
siderably smaller quantities from Karachi and Bengal. As already 
pointed out, therefore, the Panjdb, after Burma, may be accepted as the 
next most important consuming province for silk in India. 
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APPENDIX. 

CompU'ie List of the Indian EoynhycidcB and Satxirniidis hy 
G. F* Hampson, Esq. 

BOMBYCIDiE. 

X, BOMBYX MORI, L. ; Syst. Nat.. 11 , p. 817^ {See pp. 2, 75.) 

„ creesi, Ht(tt. ; Trans. Ent. Soc., 1864, p. 312. (See pp. 2, ro.) 

,, fortunatus, Hutt. ; Trans. Ent. So:., 1864, p. 312. {See pp. 2, 

12 .) 

„ sinensisi Hxiii. ; Trans. Ent. Soc., 1864, p. 313. (See pp. 2,18.) 
,, textor, Huff. ; Trans. Eni. Soc., 1864, p. 313. {See pp. 2, ig.) 
,, arracanensis, Hutt.; Trans. Ent. Soc., 1864, p-3i3^ {See pp.2, 7.) 
Habitat.— China and, in a domesticated state, Europe, India, etc. 
See pp. 2, 5, 22^67. 

2. ECTROCTRA DIAPHANA, Hampson ; Moths of India, ined. 

Habitat.— Momeit, Burma. 

3. OCINARA SIGNIFERA, .* Jotirn. Linn. Soc., vt.,p. 1 30. 

,, lactea, Hutt.; Trans. Ent. Soc., 1864, p. 328. 

,, diaphana, Moore ; Lep. Atk., J>. S3. 

Habitat.— North-West Himalayas; khasias ; Nilgiris ; Andamans; 
Sumatra ; Borneo. See p. 3. 

OCINARA APICALIS, H 7 /t. ; Journ. Linn. Soc., vi., p. 130. 

„ signata, IVlk . ; Journ. Linn. Soc. 9 vi., p. 131. 

,, moorei, Huft.\ Trans. Ent. Soc., 1864, p. 326. 

„ lida, Moore \ Cat. E. I. C., p, 381. 

Bombyx plana, Wlk . ; Cat. xxxii., p. s 75 - 

Habitat.— Masuri ; Hongkong; Borneo; Java. Sec p. 3. 

5. OCINARA VARIANS. Wlk.\ Cat., v., p. 1153. 

Naprepa albicollis, Wlk.-, Cnt.,vt.,p.j7i. 

,, cervina, Wlk.; Cat., xxmi.,p. 4Sg. , 

Chazena vclata, Wlk . ; Char. Undescr. Het., p. 21. 

Habitat.— Philippines; China ; Formosa ; throughout India and Cey- 
lon; Borneo. {Seep.^.) 

6. GUNDA JAVANICA, Moore ; P. Z. S., 1872, p. 576. 

Habitat.— Sikkim ; Java. 
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LIST. 7. CUNDA APICALIS. Hnmpson ; III. Net, ix., inid. 

Habitat. — Ceylon. See p. 5. 

8, GJNDA SIKKIMA, Moore ; P. Z. S., 1^70. p. 406. 

N )r.)sunia var eg^ati, Humpson ; III. Het.^ tx., ined. 

Aristhilla thwaitesii, Moores Lep. CeyUt it.,p. jj6. 

Habitat.- Sikkim ; Ceylon. See p. 

9. THEOPHILA HUTTOHL ; Cab. Or. Ent., p. 2(u 

„ sherwiUeit Httii.'y Trans. Enf. Soc.y 1864, p. .734. 
yy afiinis, Htiii.; Geoghegany Silk in Indian App- A, p. j. 
i bcngJ^lensis. \ Trans. Ent. Soc.y 1S64/P. :^3 3. 

I Bombyx rcUgiosa, He !/. ; Jottrn A. .S’. /?., 

t H.abitat -North-Western Himalayas ; Sikkim i Assam. See pp. ^-4, 
! JO. THEOPHILA LUGUBRIS. Drury, Ins. F.rot., Hi., p. 38. 

I Habitat.— .Madras. 

[ IX. MOSTILIA FALCIPENNISy 1 ^. ; Cat. xxxfi.y p. S^r, 

I », CMtanea. Moore \ Lep. Atk.yp. 82. 

\ Habitat.— Sikkim ; B hot an. 

l la. TAUSTILU SPHtHGIFORMlS, Moore ; P. Z. S., tSjg, p. 407. 

Habitat .— M asnri . 

13. MUSTIUA HEPATICA. Moore; Lep. Atk.yp. 82. 

ti colurabaris. Bull . ; P. Z. S., i8S6y p. 3870 
1 Habitat.— Murree, Sikkim. 

I 14. ANDRACA BIPUNCTATA, Wlk. ; Cat. xxxn..p. 582. 

,, trilochoides, Moore; P. Z. S.y i8t>Syp. 820. 

Habitat.— Sikkim ; Assam. 

15. ANDRACA TRISTIS, fell. ; Reis. Nov. pi. 9 S»f* 4 > 

Habitat.— Ceylon (or ! S. Africa). 

SATURNIIDiE. 

1, ACTIAS SELENE, Hubn.; Sfimml. Schmett. /., pi. 77.^ f 3. 

Plectropteron dianae, Hutt.; Ann, N. //., 1846^ p. bo. 

Habitat,— China ; throughout India, Ceylon, and Burma. See pp. 68-6gy 

2, ACTIAS MASNAS, Doubl ; Ann. N. //., 95. 

,y leto, Donbl.'y Proc. lint. Soc.y i847yp. li. 

Habitat.— Sikkim ; Butan ; Khasias ; Sibsagar. See p. 67, 

3, ACTIAS ICNESCENS, Moore ; P. Z. S.y 1877. />. 602. 

Habitat.— Andamans. See p. 67. 

4, ATTACUS ATLAS, Linn.; Mus. Lud. Ulr.yp. 366. 

yy silhetica, Helf . ; Jouvn. A S. B., vi.y p. 41, 

,* taprobanae, Moore; Lep, Ceyl. U ,p. 124. 

Habitat.— Throughout India, Ceylon, and Burma. See pp. 80-83. 

5, ATTACUS EDWARDS!!, White; P. Z. S.y 1859, p. 115. 

Habitat.— Sikkim ; Shillong. Seep. 86. 

6, ATTACUS CYNTHIA, Drury ; fyot. Ins.y pi. d,/. 2. 

I) vesta, Wlk.; Cat. xxxii.y p. 323. « 

n canning, Wlk.; Cat. xxxii.y p. 323. Seep. 84. 

u walkeri, ; Weift. Ent. Mon. vi,, p. 34. 

ft pjyeri, Butl. : III. Het. iii.,p. ti. 

Habitat— Japan ; China; Himalayas; Assam; Cachar; Java; Nil- 
giris. See pp. 83-86, 162. 
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7. ATTACUS RISINl, Boisd. ; Aun, Soc., Ent Fr. 1854^ p- 755 ^ 

gucrini, Ajoore ; P. Z 6 *., 1859* P- 269. Sue p. 87* 

,, lunula, Wlk.\ Cat. v., p. 22r , 

,, obscurus, BidL \ Trans. Ent. Soc., iSy^^p. 5. 

„ iolc, ; F. Z. S., 1884^ p. i44‘ 

HabiUt.—China ; Sikkim ; Ben^^al ; ? Ceylon. See pp. 87, 162-174^ 

8. ANTHERJEA R0YLEI» Sf(H)re\ P. Z. 5 ., 18^9, p. 2^6. 

HabiUt.—Masun ; Kan^^ra ; Sikkim; Khasias. S.e pp. 7^-l8. 

9. ANTHERiEA ASSAMA* Westw.; Cab. Or. Ent , /> 42. \ 

^ fnesankooria. Moore ; War die' s Wild Stlks^ p, $. See p. 71 ’ 1 

^ •« pcrottcti, Oner .•Mag ; ZooL, iS4;it pi. J2ji. See pp. 75, 76. \ 

Habitat.— Vi \ma\ ay AS frotn Kangra to Assam? Pondicherry. See ^ 
pp^ 7 'S 7/. I74-^8j. 

in, ARTHERJEA ARDAMARA, Moore \ P. Z. S,, 1877, f. 6oi. i 

H ibitat.— Andamans. See />. 70. \ 

XI, ANTHER JEA KNYVETTI, ,V. Sp. 

^ $ unci V \cry much resemble A. roylci from which the species dilfers 
in heinj’ tinged \\idi pink und yrH(j\r^und in the untimcdiul line cf the 
hinciwing being further from the buse und touching the ocellus. Prom 
paphia it differs in having the ground coiour greeni.sh grey; the costal 
grey l)ancl of the forcaving only extends half way from the base ; the occelh* 
of both wings are small, each hyaline spot having a dark lemulc on its ; 
inner edge ; the marginal line dark; the sub-marginal line of hindwing ; 
placed far from the margin as in roylei. i 

The larva differs fnim that of roylei in having sepia streaks on the 
head ; silver spots on the lateral band of 4th and 5th somites only, instead , 
of the 4th, 5th, 6th, and 7th ; the apical tubercles on 2nd and 3rd somites ! 
blue instead of green. It feeds on the Wild Cherry “not the Mohwa,** j 
Oak and Birch, and spins a small hard pedunculate cocoon instead of a | 
double walled non-pedunciilate cocoon. 

Habitat. -^Sikkim. Exsp 156, M. M. See pp. 70, ;/, 7 ^" 7 * 

12. ANTHER^A HELFERI. Moore ; P. Z. S., 18^9, />■ -’ 57 - 
Habitat.— Sikkim. See P^ 71- 

13. ANTHER^A PAPHIA, hnn. ; Syst. Phal., 4. 

„ mylitta, Drury ; Exot /uw., it., pi. 5, 6t. 

,, cingalesa, Moore \ Lep. Ccyl. lit p- 122. 

„ sivaSicu, Moore i \Vardle*s Wu Id Silks, p. $. {See pp. 4St 79* 1 

I 22 .)\ 

„ nebulosa, Hutt. ; Moore. Wardle's Wild Silks, p. 5. Seep. 71. i 
„ fraterna, Moore \ P. Z. S., j8iS8. />. 402. | 

Habitat.— Throughout the greater part of tropical India. See 72 ond ^ 

14. ANTHER/EAFRITHI, Moore \ P. Z. .Y., 1859, p. 2^6. 

Habitat. — Sikkim ; Bhutan. See p. 70. 

15. Hope; Trans, Linn. Soc., 1S45, p. 1^2. 

Habitat. — Sikkim. See p. 94. 

16. SATURNl A THIBET A^ TTe.s/w ; P. Z. S., 1853, p^ J66. 

Rinaca exitnsa, BiPl, ; III. HeL r., p. 61. 

Habitat.— Thibet ; Sikkim; Assam. See p. 88, 

17. SATURNIA ANNA, Moore ; P, Z, S., j86St Si8. 

HabitciA.— Sikkim. See p, 95. 

18. SATURNIA GROTEI, Moore ; P. Z. S., 1830, p. 263. 

Habitat.*»-Himalay as from Simla to Sikkim. See p.ifS. 
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LIST. 19. SATURNIA LINDIA, Moore \ Trans Ent. Soc.^ jrd Ser,, zr., p* 4^4- 

hocking^. Moore i P. Z> 18SS, p» 402. 

Habitat. — Kulu. See p» ^5, 

20 * SATURNIA PYRETORUM, ; Cab- Or, Efit,f p, 4Q* 

„ cidosa, Moore; Tra?is, Ent. Soc. (j), //., p> 42 
Habitat.— China ; Sik,vim. See pp, 95, 96, 

21. SATUR lA SIMLA. M Cab. Or , Ent., p. 41 . 

Habitat. — North-Western Himalayas. See p. 87* 

22. SATURNIA HUTTONI, Moore ; Trans- Ent, Soc. (.y). P* J21. 

Habitat.— North-Western Himalayas. See p. 94. 

23. SATURNIA CACHARA. Moore ; P. Z- S., 1872, p. 578. 

Habitat. — Cachar. See p. 88, 

24. SATURNIA STOLICZKANA, Feld. ; Reis. Nov. pi 87,/. j. 

Neoris shadulla, Moore ; P. Z^ S., 1872, p. 577. 

Habitat— North-Western Himalayas ; Yarkand; Ladak. See p. 94. 

25. LOEPA KATINKA, Westw,; Cab. Or. Enf.,p. 25. 

„ miranda, Moore; Trans. Ent. Soc. (.?), iV., p. 424, 

„ sikkima, Moore; P. Z- S., 1865, ^P. 818. 

Habitat — Sikkim ; Assam; Yunan; Nilg-iris; Java. See p. 94. 

26. LOEPA? SIMPLICIA, Mass, isf Weym.; Beittrs Zur. Schnielt pt.,ii.,p, 20, 
Habitat. — East Indies. 

27. LOEPA NEWARA, Moore ; P. Z- S., 1872, p. 57S. 

Habitat.— Nepal ; Sikkim. See p.jjS- 

28. SALASSA LOLA. Westw.; Cab. Or. Ent., p, 25- 
Habitat.— Sikkim ; Silhet. See />. 95. 

29. SALASSA ROYI. Elwes . ; P. Z- S., 1887^ p^ 447 ^ 

Habitat.— Sikkim. See p. 95* 

30. CRICULA TRIFENESTRATA, //elf.; ‘^onrn. A. S. /?., vi., p. 4^. 

„ burmana, ; Trans. Ent. Soc., 1890, p. 198. 

Habitat. — Throughout India, Ceylon, and Burma; Andamans; java. 
See pp. S8‘9^h 

31. CRICULA DREPANOIDES. e ; P. Z, S., 186$, p. 8r7. 

Habitat.— Sikkim. See p, 88, 

BRAHM/EIDiE.* 

1. BRAHM^A WALLICHII, Qroy ; Zool. Misc., p. jp. 

„ conchifera, Bud.; III. Net., v., p. 05. 

„ rufescens, Butl.; Ann. N. //., 1880, p. 62. 

Bombyx spectabilis, Hope; Trans, Linn. Soc., 1841, p. 44;^. 

Habitat — Nepal ; Sikkim; Assam. See p. 96. 

2, BRAHM^ffiA HEARSEYl, White; Proc. Ent. Soc., 1862, p. 26. 

,, whitei, Butl.; 111 . Het., v., p. 119. 

Habitat— Masuri ; Sikkim; Burma. Seep. 96, 

{W. R. Clark.) 

SILVER. 

2205 Silver, Ball in Alan, Geol. Ind , III., 2jr. 

y/tm.-^Chandi, rupa. Hind.; Tara, chandi, Brno.; Rapa, Dec.; 
Chandi, Guz. ; Vetli, Tam.; Venn, Iel. ; Fazzeh, faddah, Akau.; 
Sim, nokra, pRRS. ; Rupya, sveta, raiata. Sans. ; Pkldi, Singh. 
References.— A/aww, Burma and Its People, St> 4 » 729 ; Ainslic, Mat. Ind., 
11 ., S^2 : Cl. C, Dutt, Mat. Med, Hind., 61 ; Atkinson, Him. Dist, 

* The Brahmceidce spin no cocoon, and are, therefore, not silk worms, though by 
some authors they have been quoted as such. 
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(-fY., N,’W. P. Gaa.)t 2jg ; Forbes WatsoUt Ind. Sumeyy 40^) ; Ayeen t 
Akbary, Clad'ivin^s Trans,, /., ts ; JPt 4^% f Linschoten, Voyage, ' 
to East Indies {Ed. Burnell, Tide & Yule), I., 21, bo, lOg, I2h\ 147, ' 
iS3 ; JTi 294* 2gS ; Tavernier, Travels to E. Ind., I., K ; II., 2$, ll>2, | 

270, 281 ; Marco Polo, I ravels {Yule^s Ed.,) IT, 32s* 327* Man* j 
Madras Adm., II., 3s * Cribble, Man* Cuddapah, 45 ; Bomb. Admin. | 

Rep. {rfiyr-72), 373, 3^4; Gazetteers: — Bombay, iV., 127; Panjdh, 

Lahore, gg ; Delhi, 127 ; Hazara, 143, Peshawar, IS2; Mysore & Cootg, 

I., 43k , ; Balfour, Cyclop, Ind,, III*, 641. 

History. — Silver is one of the most anciently known of metals. In the HISTORY. 

Bible it is frequently mentioned ; from the time of Abraham onwards it has 2206 

been a common object of barter and traffic, and Solomon is said to have ! 
hired fleets of shf^s from Tarshish for the purpose of obtaining from Ophir | 
the silver used in decorating his palace and temple. The latter place has ! 

been identified by some writers as a port or district on the Malabar coast ; I 

but at least it is undoubted that Pliny, who wrote A.D. 77, referred ( 
to India as a country whence silver was obtained for the use of the j 
Romans. He says, “ The Dardanians inhabit a country the richest of all | 

India in gold mines, and the Set;e have the most abundant mines of silver i 
and in another passage, “ In the country of the Nareae, on the other side of I 
the mountain Capitalia {i.e., Mount Abu), there are a very large number 
of mines of gold and silver in which the Indians work very extensively.’* 

Mr. Oalvert {Kulu and its Beauties) has suggested that the country of the 
Setae was probably Kulu, the WaBtrd^rupi or silver country of the Wazirs, 
and undoubtedly argentiferous galenas do occur there, but General 
Cunningham was inclined to think that the Setae referred to by Pliny were 
the native bankers or .Seths who have for ages held in their own hands the 
wealth of India. The silver mines of the Nareae have been identified w'ith 
some of the ancient mines in Southern India, in which argentiferous 
galena was found, and some of which .are in the vicinity of the country of 
the Nairs or Malabar. 

There seems good reason to believe that the Chinese, at any rate, at one 
time, obtained silver from Malabar, but Marco Polo, in his Travels, states 
that ships coming there from the East to trade brought gold and silver to 
exchange for the products of the country, so that in his time Malabar had 
probably ceased to be an exporting centre. In the Ain-i- Akbari, written 
about the end of the sixteenth cenlurv, silver mines are mentioned near Agra 
and in Kashmir, but the bulk of the silver used at this period in India 
seems to have beerr imported, 

Tavernier, in his Travels, says in one passage that Japan is the only 
Asiatic country where silver occurs, but afterwards cites Bhutan and 
Assam as possessing silver mines. 

Occurrence. — .' silver in India occurs most commonly in ores of lead OCCURRENCE 
and copper, but there are several recorded cases where native silver has 
been said to have occurred, and to them reference will first be made. 

The account of the occurrence of silver is an abstract of t«kat given in 
Ball's Economic Geology of India {VoL III.^ Man. Geol. Ind)* 

A. — Native Silver, — Madras : MyS‘ te* — According to Sir W. Alnstie, 

Oaptain Arthur discovered thin plates of native silver adhering to some 
cubical crystals of gold, and also silver in the condition of chlorides asso- 
ciated with iron pyrites. Dr. Scott’s assays of the Karniil galena indicate 
an extraordinarily rich ore (374 oz., 1750^" 3 dwts. ; 165*76 oz. of silver in 
the ton of lead), but Dr. Balfour’s original examination showed no traces 
of silver. The Karniil galena silver mines deserve their title if these 
amounts^’erc really found. 

On the authority of a letter from Dr. Roxburgh, Dr. Heync states 
that on tlje analysis by the Assay Master of Bengal, some Cuddapah 
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OCCURRENCE 
Native Silver. 


Rajputana. 

2209 


Bombay. 

2210 


Argentiferous ; 
Galena. 

Upper Burma, j 
2211 


galena from an abandoned mine, formerly worked by Tippu Sultan, con- 
tained II per cent, of silver, or more probably 1 1 oz. to the ton, since 11 per 
cent, gives the incredible amount of 246*4 Ib to the ton. Silver alloyed 
with Wynaad gold gives an average of about 15 per cent., but it is pro- 
bably less. 

Kajputana : Ajmere Dis.trici , — Silver is said to have been found in 
Lakhan Koti, a sandy well in the western portion of the city, but the 
amount realised was insignificant. 

Bombay : Dharvoar District . — In the streams from the Dambal or 
Kappatgode hills. Captain Newbotd found small quantities of silver 
associated with copper in gold dust which was being w-ashed- A 
fragment of grey ore and some white metallic panicles, which were 
thought might be silver, were also met with. Mr. Foote, under similar 
circumstances, .subsequently found particles of native silver. A rumour 
that silver occurs in the volcanic island of Adjar, off Kattywar, needs con- 
firmation. 

B.— Argentiferous Galena.— Burma * Shan States . — In thc.se 
States there are some smelting works for the argentiferous galena which 
occurs in the limestones near a village called Kyouktat. The precise posi- 
tion of the mines and process of extracting silver from galena was a.scer- 
tained by Mr. Fedden. Having put the ore with charcoal iind a proportion 
of broken slag into a clay cupola or blast furnace, 3 feet high and from 
14 to 16 inches in diameter, tw'O women, standing on a .staging, w'ork 
wooden cylinders w'ith pistons, which produce a blast. As the galena is 
reduced by the sulphur being driven off, the metal accumulates at the 
bottom of the furnace, and is then run out and cast in pigs, which, on 
.setting, are removed to a refining shed and placed in a reverbratcji y fur- 
nace in w'hich lumps of charcoal are kept on fire-clay supports just above 
the molten metal. Litharge forms on the surface and is removed by an 
iron roller, and the process is repeated till all the lead has been extracted 
without the aid of cupellation, and pure silver remains of such condition 
that unless alloyed by silversmiths it is not used for currency and jew ellery. 
The litharge subsequently reduced is converted back to metallic lead. The 
smelter buys up all argentiferous and cupriferous refuse from the silver- 
smiths’ shops and .separates the metnls in his furnace. 

The following table showing the amount of silver per ton of (a) lead, (/ 3 ) 
copper, (y) percentage of silver alloyed with Indian gold, will suffice to con- 
vey to the reader the localities w'here such alloys have up to the present 
been principally found. They are abstracts of similar tables found in Ball’s 
valuable w'ork 

Table (a.) 


District. 


Name of Mine. -Or, Dwt. Grs.j Analyst. 


I >atc. 


Reference. 


Kadapah . 
Do. 

Do. 

Do. 


Karnul . 
Do. 

Do. • 



Do. 

Baswapur 


? 


MADRAS. 


10 14 o 
13 13 o 

32 7 O 

35 7 o 


] I P. W. Wall . 1858 . 

1 F. R. Mallet Mriy 1879 
P. W. Wall. 1858 . 


374 o o 


Dr. Scott . 


175 3 o Do. 

165 IS o Do. 


, Jan. 1859 


. P. W. Wall. 

, I W. Kin*. 

, ' Madras Tourn. 
Lit. and Sci., 
XX, 284. 

} Balfour, Cyc, 
Ind., Alt. 
Galena. 

, Rep. to Off. In 
ch. Go¥t. Cen- 
tral Mus. 
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DiKtritt. Name of Mine. 

0/. Dwt. Grs. 

Anal>st. Date. j Reference, OCCURRENCE 

- 

BFNOAi Galena. 

„ hlnoal. iUDoer Burma. 

! 

Santa! Pergun- Halriik»*. 
nahs. 

Do, . . ; LakBimpnr near 

i Nia Dmnka. 
Bhagalpur . ^ Gangue 

Do. . , . Ptiaga 

» 

Manhhum . Dhadka , 

Do. . . . D9. 

39 8 0 

50 6 3 

52 8 14 

103 2 IS 

119 4 16 

90 0 0 

Johnson and ! Oct. 1859 . ; j. Barratt. ! 

Matlicy. 1 j 

A. Tween . ! Dec, i860 . , ... 

F. R. Mallet } May 1871 . * Coinmis«.ioncr, 

1 ; BhagalpoT-. 

Cbem, Ex. to , ... * (> '^5 thsttacks 

Govt. } to the ton.) 

A. Tween . ! 1869 ^ , V, Ball. i 

F. R. Mallet ! April il^i . j ... ^ 

CENTRAL PROVINCES. 

.SainhaljMir . ■ Iliuman . 

Hosangaliad . l<>ga . . 

Do. , . Slccinanafiad , 

• 

12 5 0 1 A. Tween . \ Feb. 1S75 . j V. Bad. 

31 3 0 F. k. Mallet 1 June i}<7o . ' (L J. Nich d^i. ! 

ly 12 0 A. Tween June 1870 . T.W.H.HivgbcK. 

' ‘ i ; 

Kl-AVAH AND BUNDELKHAND. i 

1 

Rewah , , Bcn^o^^ak 

Jhau'ii , . i 

( 8 6 14 ) 
1 S 4 12 i 
!9 12 0 

A. Tween . Jnne 1870 . Dr. Sirattm. 

Do. . 1 May 1873 , B. \V. ('clvui. 


KAjl^UTANA. 


Meywar , , j 


! j 

j 10 13 9 

1 A. Tween 

. 1 Oct. 1.S73 

Pol. Ap., Me> 

_1 _ 


1 

1 1 


j 

war. 


PAN JAB. 


Hasara , 

)'Kak.'\l (iashi 

C Habibulla 

} 

i Cl 

8 

10 

II 

0 ) 

1 F. R. Mallet 

Sept. 1877 . 

Financial Comr , 
Pan; 6 b. 

Sirmur 


\ 36 

rS 


' A. 'I ween . 

Dec. 1 865 . 




( 24 

10 

0 J 




Simla • 

.Subathii , 

10 

13 

13 

: Do. 

1869. 




/ Parbatti river 
Do. 

33 

89 

*7 

16 

,2! 

; Do. 

1869 . 

F. Schiller, j 



1 )o. 

Do. 

13 

17 

14 

19 

?] 

; Do. 

M.srch i«70. 

! 

i 



Do. 

Do, 

8i 

38 

ifi 

«9 

'2 i 

i Do. 

May 1870 

F. Calvert, 

Kuhi « 


Ballarag 

65 

6 

16 

i Do. 

i Oct. 1873, 

i 



Kmoan Kot- 

25 

6 

8 

i Do. 

Nov. 1S73. 

1 



kuLuli. 




j 




? 

4 ^ 

I 

4 

Do. 

M.ay 1S74. 

i ! 



} 

50 

IS 

16 

Do. 

June 1874. 

1 ! 



? 

I.S 

1 

14 

' Do. 

! Do. 




? No, 8 lode 

30 

8 

8 

: Do. 

1 ) 0 . 


Lahoul , . 1 

Shigri 

89 

0 

0 

T. W. H. 

Sept. 1874 . 

i 

I. Calvert. 






1 Hnghes. 


NORTH-WEST PROVINCES. 


! 


Masuri . 

1 • 

1 

16 6 16 A. Tween , j 

1 Feb. 1S73 

Col. Need. *1 

. i 

NEPAL. 1 

Nepal • • • 

? 

- ' 

14 14 0 j A. Tween . 

I Jan. 1863 . 1 

1 . 1 

1 Col. I.al Singh, j 
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SILVER. 

OCCURRENCE. 

Argentiferous 

Galena 

Upper Burma. 


Occurrence of Silv^er in India. 


District. I yaive cf !()y Ihvt.drs^- Aii;ry>r. j Date. j Jivtcfcitctr. 

BURMA. 


Tonghu * 
Do, 


Amherst . 

Do. 

Do. 

Moulmain 
Tavoy , 
Do. 

Tenasserim 

? 


Bhajoo , 
Yunan 





20 8 7 


/' Between Pha* 

I gat and the 

5 14 0 


J Vongaten. 


• 

1 Do. 

0 

0 


/ Do. 

Trace. 


V i>o. 

s 8 0 


Tcetameelay 

8 3 8 


Hill. 



Teetalav Hill . 

Trace. 

, 

Meeainc Hill . 

14 14 0 



19 5 »4 

, 


16 7 9 

, 


Trace. 


( ' 

4 14 7 

* 1 

1 

31 0 16 

1 

> 

J 3 »7 8 


i King l>;land 

i 3 ‘ 8 


i Do. 

II 8 16 


i l>o. 

11 00 


, » 

12 5 0 



sB 14 8 


; Kyet You 1 
j days’ march 
i to north of 
f Momein. 

104 >0 6 

' 

Ponsee silver 

I mines, Kha- 
khyec Hills. 

73 *0 0 


A. Twct'ii 
D. W'altiic 



A. 




Do. 

Do. 

Tween 

Do. 

Do. 

I >0. 


Do. 



Do. 

Do. 

Do. 


Do. 


. May 1871 

. 1864 . 

. ; March 187;!. 

. i Dt'c. 1873. 

. I l 8 f> 4 . 

. I .Sept. iSij . 
j ^ July 1^75 
. ; Oct. 1 S 75 . 

. I March iS/j. 

. i Do. 

« > June 1863 . 


Capt. Cooke. 


f^etter from T. 
O’Hiley. tsq., 
to Chief Cotn- 
missioncr. 


As>,tt. Scev., 
Govt, ot Itulla. 
( ol. D ‘nc;«n. 
Secy, to Cloef 
C<>mmi.‘-sinner. 


Dr. Willtarn*. 


, : March 1870 , ' Dr. J. A ruler so ti, 

I i 


TaJBLR ( 3 ), 

BE SO A L. 


Santal Pergun* ; Bairuki , 
nahs. 1 

Do, * i Do, (Pacos) 

Singhbum , f 

j 

52 5 0 ; 

85 0 0 ; ' 

1 

* 5 17 y 

1 I 2 20 t 

C 0 ii> 14 ^ 

j 

Johnson and j 
Mathey 1 

! H. Pidding* 

I ton, 

i Messrs Phil- i 
lipsandDar-l 
lingion. j 

Ocl. 1856. 

i 

Journ. As. Sot. 
Bengal, \'ol. 
XXt.. 74. 


BURMA, 



! 

1 Yoonzalin River 

1 

1 31 0 la 

i 

D. Waldic . 

i 

1 *8;o . 

1 

j I 

i 1 

'Proedgs. Ah.Smc. 
Rental, i 8 ;o 

i 379 tO’l^dey, 

1 etc.). 


Table (y). 

MADRAS. 


District. 

Locality. 

Cxold. 

Silver, 

Analyst. 

Date. 

Reference, 

Wynaad .i 

( 

Alpha reef , 
Deraia reef 

Do 

Monarch 

Do. 

DevaJa surface . 
Devala reel 

67 07 

93 ' 

847 

Hz 69 

8/90 1 

go 9 
«6-86 

33*93 

7 * 

IS 31 
11 32 
12*04 
8-67 
io'y 6 

1 A. Tween . 
Do. 

1 Do. 

Dec. 1874 

Sept. 1870 , 

Jan. 1875 

W. King. 

J, W. Minchin, 

W. King. 

Kolarin,My* 

sore 

Average 

84 74 ’ 
9 i‘66 

14 03 i 

15 3 

Do. 

Sept. 1S75 . 1 

W. King. 
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Silver as a Medicine* 




DiAthcC. I Locality, 


Gold, 


1 

Silver. Analyst, j Date. Reference 


cciMu incus* 


BENGAL. 


Jaihpnr , ' 


0/64 I 5*»5 


A. Tween , Dec. 1874 . I Col, Dalton. 


Medicine.— According tolS^inskrit writers silver, before administration 
as a medicine, should be purified by being converted into a black oxide, 
and resublimed, the process being repeated fourteen times. The proper* 
ties of silver thus prepared are said to be similar to those of gold, but in- 
ferit)r. It is ^enrrally recommended for use, in combination with other 
metals, such as gold, iron, etc. The dose given is from one to two grains, 
and it is said to be useful in various nervous diseases. In India the nitrate 
of silver is occasionally prepared by Muhammadan physicians, and used by 
them in the treatment of nervous diseases. In European medicine, the 
nitrate and oxide of silver are the only skills used. The nitrate is applied 
e.\'ternally in substance, as a caustic and escharotic ; internally it is given 
’ in small doses as a tonic, antispasmodic, and sedative, while the oxide is 
analogous to the nitrate in action, but milder in its operation. Both are 
apt, but more particularly the nitrate, when administered over a long period 
of time, to produce a blue discoloration of the skin. 

Domestic and Sacred. — Silver is largely employed not only in the 
coinage of India, but also for purposes t‘f personal adornment in the mas- 
sive ornaments worn by the upper and middle classes. It is unnecessary 
in a w'ork like the present to enter into a detailed account of the art-indus- 
tries, such as the silver filagree work of Cuttack, Dacca, and Delhi, the 
jewellery of Southern India and the enamelled silver-work of Hyderabad 
and Multan, for accounts of which works, the reader is referred to the 
journal of Indian Art. 

Trade. — During the official year 1889-go, the imports of silver into 
India, from all sources, amounted to 11 7,1 75,091 tolas, valued at 
R 12,38,84,740; of these 117,173,091 tolas, valued at Ri 2,38,82,740 w'ere 
privately imported, while 2,000 tolas, valued at R 2,000, were imported by 
Government. The chief importing countries were the United Kingdom 
(w'ith an import valued at R9,7<>, 91,280), Hongkong ^R6i, 38,640), and Aden 
(K40 ,36,093) During the same period, there was an export of 14,125,028 
tolas, valued at R 1,41,25,028, of which R 1,38,61,963 worth was export^ by 
Government, and R 6,44,020 by private individuals. Ne^irly half this 
amount R(x\22,2io went to Ceylon, and smaller quantities from 20 to 13 
lakhs to the Mauritius, Arabia, Persia, and the Straits Settlements. 


MEDICINE. 

22X2 


DOMESTIC. 

22X3 


TRADE. 

2214 


Sinapis nig^rai Linn.; see Brassica nigra, Koch. : Crucifers ; Vol. I., 530- 
S. ramOSa, Roxh. ; see B. juncca,//. /. fsn* T. ; Vol, I., 528. 


SIPHONODON, Griff. ; Gen. PL. 370, ogs. 

[Celastrineje. 

Siphonodon celastrineus, Grff.; FI. Br. Ind., /., 62g; 

Syn. — A strogvnh coriacea. Wall, 

^txn.'frMyouk’-opshit. Burm. • 

References. — A’wrjB, For, FI. Br. Burm., /., 254; Gamble, Man, Tirnh,, 83. 

Habitat.— An evergreen tree, frequent in the tropical forests of the 

eastern* slopes of the Peiiu Yomah and Martaban, and distributed to Java 

Structure of the Wood,— Pale yellowish, heavy, of a coarse unequal 

fibre, hard, and rather brittle. 

' * 

16 A 
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Laureola. 
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FIBRE. 
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Sisal Hemp ~a valuable fibre. 


I SISAL HEMP. 

SiScll Hemp. — In continuation of the article on this subject, (Vol. I. 
143)— Agave sisalana— it may be said that experiments in the cultivation ol 
this valuable fibre plant were begun in India in 1890, when a case of living 
plants, from the Director of the Royal Botanic Gardens, Kew, was forward- 
ed to the Superintendent of the Botanic Gardens, Calcutta, for the purpt)se 
of introducing the Sisal hemp industry into India. No details, however 
of this experiment have as yet been published. A r^ort on the Sisal Hemp 
industry of the Bahamas (\vriUen by Mr. George Preston) was presenten 
to both Houses of Parliament in March iSyo, No. 85. 

SisSOO, see Dalbergia Sissoo, Roxb. ; LeguminosjE ; Vol HI., 13. 

SISYMBRIUM, Gen. PL, L, 

Sisymbrium Irio, Linn.; FI. Br. Ind., /., iso; Crucifer^e. 

Syn. — S. iRtoiDEs, Bohs. 

Vern. — (Seeds=:) knahkaldn. Hind.; NuktnUa. jan^li (seeds — ] 

khitb kuLin, khdksi, Fb. ; Pizr/wM, Mkrvvaka ; Sis n ; 

(Seeds^) khiikshi, BuM«, ; (Seeds =«) Ritn-tikhi, Mak. ; (Seed.s=»; 
khdkshi, Feks. 

FI. Orient., I.. 21 ^ ; Steroart, Pb. PI., ^5 ; Dymork, 
Mai. AM, IV. Ind., 2nd Kd.. 57 ,• .V. Arjun, Bomb. Drug's, 12 ; Murray, 
PL and Drugs. Sind. 50 ; DyrHitck. Warden & Hooper, Pita rmucog. Jnd,, 
t2i ; Year-Book. Pharm., if^'7'V, 2^(2; Gaa., H.~W. Prov., IV., Ixvii. , 
Ind. forester, XU., 5 . 

Habitat. — A tall, annual or biennial herb, found in Northern India 
from Rdjpiitana to the Panjab, and distributed westward from Afghanis- 
tan to the Canary Islands. 

Medicine. — The seeds are officinal in the Arabic and Muhammadan 
Pharmacopaeias, In the older Hindu Materia Medicas, there is no rnt rition 
of this dru^, which appears to have been introduced by the Muhammadans 
as a substitute for S. officinale. It is described by them as hav'ing ex- 
pectorant, stimulant, and restorative pri>pertiesi it is also used externally 
as a stimulant poultice (Dymock), 

Special Option. — § “A decoction of the seeds is used as a febri- 
fuge” \Surgeon-Majoe C\ IF. Calthrop, M.D , .Monir), 

S. Sophia, Linn. ; PL Br, Ind., /., /30, 

Refereaces. — Stewart, Pb. PI., ts ; Aitch., Bat, A/gh, Del. Otm., 3.^ ; 
Gaa., N.’W. P., X., J 05 ; Juurn. Agri. Horti. Soc. Ind., XI VL, it. 

Habitat. — An annual herb, found on the Temperate Himalaya from 
Kurnaon to Kashmir, at altitudes between 5,000 and y.iHiO feet, and in 
Western Tibet at altitudes between g,ooo and l4,o(io feel. It occurs also 
in the Panjab on the salt range and near Peshawar, and is widely distri- 
buted in Europe, North Africa, and North and South America. 

Medicine. — Its seeds are used medicinally as a substitute or adulterant 
for those of the preceding (Stewart). 

SKIMMIA, Thunb.; Gen. PI., JOJ?. 

Skimmia Laureola, Hook./.; FI. Br. Ind., /., 499; RuxACKiK. 

Syo. — L 1 .VONIA Laureola, Wall. ; An-oue-tilia Laureola Ocne. ; 
Laureola fragrans, 

Vern. — Chumlani, Nepal; Timburnyok, Lepcha ; Nehar, gurl pata 
Kumaon ; Ner, barru, shalangli (i*,) 

References. — DC., Prod,, r, $36; Brandis, For. FI., $0 ; Gamble, Man, 
Timb..6i; Darjiling List, ( 4 ; Stewart, Ph. PL, 20; Agri.-Horti. Soc. 
Ind. Jour., XIV., i3 ; Gag., N.-W. P., X„ Soj. 

Habitat. A glabrous shrub, found throughout the 1 emperate H imdlaya 
from Marri to Mishmi, at altitudes between 6,oof) and 10,000 feet, and 

s. 2:^23 
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TrafSc in Skins. 


(G. Watt.) ; SKINS. 


on the Khisia mountains between 5 ,<-k>o and o,ooo feet. It is distributed 
t6 Afj^banistan. 

Medicine. The leaves, when crushed, have an orange-like smell, 
and are burned near small-pox patients with a view to curative effects. 
As they are dotted, this may have arisen from the 'doctrine of signa- 
tures * I 

Food. — The hill tribes often eat the leaves in curries. j 

Structure of the Wood. — White, soft with distinct, white concentric i 
Tings, when fresh, has an aromatic scent. Weight 421!) per cubic foot. | 
• Domestic and Sacred. — The timber is used to make hoe and axe i 
handles {(SambU). The leaves are burnt as incense iy. F. Duttiie). \ 

(G. Watt.) 

SKINS. 

In commerce the term " Skins'* is {generally applied to the hides of Sheep 
and Goats, thouj^h doubtless those of Antelopes, Deer, Tigers, l-copards, etc., 
wi»uld be so designated. Oi namental skins may, howeva , be inoie naturally 
classtMl with “ Furs,” and it is probable that these, as also calves skins, do not 
inatei ially upset calculations based on the assumption that the .skins r«:orded 
• in Indian trade statistics are tho c of “ Sht^ep and Goats,” moie especially the 
latter. 

I'he icadei may be able to link together the details of this trade by consult- 
ing the numcious articles which hav-: already appeared in this work on kindred 
subjects, more especially the following : — Camel ( Voi. II,, 63 ) ; Crocodile 
( //., 59^') ; Deer ///., 55); Fur {Fol. III., 45$); Hides (Vol. 
fV., 24S) ; Leather { Vol. IV., 603) .* Oxen ( Vol. V., ; Rhinoceros ( To/. 

VI.. Pt. A, 43q-()0): and Sheep & Goats {Vol, VI., Pt. /A, $49 ^ 72 ). 
Tigers, Cats & Civets, Vol. VI., Vt. III., q.j6 . 

Skins, —To arrive at an approximate conception of the magnitude of 
the traffic in skins, it becomes necessary to endeav'our to obtain some idea . 
of the numl>er of sheep and gOvits in fndia. In the Agricultural Returns ' 
of the provinces of British India. Bengal and Assam have not hitherto 
furnished estimates of these animals^ and the whole of the Native States ; 
have bfien left out of consideration. It may, however, be said that, of the 
provinces of Hriti.sh India, for which returns of sheep and goats have been 
published, there were last year in round figures 28,000,000. Madras 
was estimated to have had 11,000,000, the North-West Provinces and 
Oudh 6,000,000, and the Panjdb 6,400,000. A provision of 10,000,000 for | 
Bengal and of 2,000,000 for A.ssam would not, therefore, seem excessive, i 
so that British India may be put at 40,000,000 of sheep and goats. If 
now to this be added 10,000,000 for the Native Stati'Sy. the total for all ; 
India would be 50 millions. The returns of trade in Skins show that a ; 
provision of that number would by no means be a high one. I bus, for : 
example, there left India last year by marine traffic alone 19,244,116 
dressed skins and 3,006,7 11 raw skins. This would, therefore, represent ^ 
very nearly 50 per cent, of the estimated stock, but the local consumption i 
of skins in India itself must be very grt^at. A reproduction of 3 in two ; 
years is given by most writers as a good result with sheep, but a deduc- 
lion has to lx? made for the male animals, so that a reproduction of 50 to 60 i 
.per cent, would, very probably, be the utmost that could, with safety, be i 
accepted. It has, for example, to be borne in mind that a ewe and she- ; 
goat do not ^ome into bearing until they are two years old, so that owe ^ 
year at least is lost. On the other hand, India draws supplies of skins 
from foreign countries, both coastwise and from across the land frontier, , 
so that the home and foreign consumption is not alone dependent upon I 
internal ^[^roduction- But wdien a provision has been made for imports, it ! 
is felt that the recorded internal and external transactions are so great j 
that either the estimate of 50 million stock must be very considerably ; 
under the mark, or that reproduction must be far higher than is generally 
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SKINS. I Indian Transactions in Skins. 


TRAFFIC. believed. Some difficulty is experienced, however, in following out the 
transactions in skins, so that errors are probably unavoidable. In thc 
, foreign trade skins are recorded by number and also in cwt., and in the 
I rail returns by mds. (presumably of 82lb). After testing a considerable 
number of the returns so as to arrive at a uniform standard, the writer has 
been led to believe that a cwt. of tanned skins may be accepted as 
representing 116, a md. 163; a cwt. of raw skins would probably contain 
103 and a md. 144. If these figures be accepted as fairly correct, it may 
be inferred that the total number of “skins** carried by road, rail, artd 
river last year came to 1 14»754i525- But of course that figure by itself is of 
little value, since duplication of records is involved. It ir.the total iransac- 
tions (impK)rts and exports) to and from all provinces and ports. It, there, 
fore, very largely includes the amount from which the foreign exports were 
drawn, as well as that used up in India itself, with this qualification that the 
j returns published by the railways, etc., by no means represent the total 
transactions. The writer can produce no authoritative balance sheet of 
the Indian trade in skins, but after the most careful consideration of all 
the sources of information at his disposal, he believes that future and mr re 
exhaustive enquiry will reveal the fact that the Indian consumption of skins 
cannot be far short of 20,000,000 annually. If that figure be admitted as 
worthy of consideration, alongside of the actual record of foreign cxpi>rts, 
then India might be said to have, last vear, used up and exported collec- 
tively close on 45,000,000 skins. 

Of the provinces of India, Madras is by far the most important in the 
art of tanning skins. Indeed, the coastwise traffic, as also the rail returns, 
show that it draws largely on Bengal, the Central Provinces, and Bombay 
in its supply of raw skins, so that its local flock of ii million sheep and 
j goats is by no means sufficient to meet the demands of its tanners. It has 

! been pointed out under “ Hides that the foreign exports in these articles 

have recently shown, if anything, a decline rather than an expansion. The 
traffic in tanned skins, on the other hand, has year by year manifested a 
steady tendency to expand. This is the more sati.sfactory when it is 
recollected how persistently the foreign exports from India are in raw 
rather than manufactured articles. India possesses a rich store of valu- 
able tanning materials. The development of a foreign traffic in tans 
labours, however, under many disadvantages. They are cssentjallv V>ulky 
materials of an inflammable nature. The immense distances they have to 
be carried operate prejudicially when placed in competition with the fairly 
extensive supply of cheap tans that are already at the disposal of the 
European tanners. To faster, therefore, the art of skin-tanning is a direct 
gain to India Not only is a lucrative industry thereby created, but a 
home rnarket is afforded for indigenous lan.s. The reader will find, under 
the article Leather the leading particulars regarding Indian methods 
and materials of tanning, but he might also consult the chapter ** Tanning 
Materials ** in the writer’s volume of “ Selections from the Records if the 
Government of India ** for the year 1888-89, pp. 83-1 1 1. Useful informa- 
tion will also be found under Acacia Catechu and the other species of 
Acacia (VoL /., 17^61): Cacsalpinia coriaria {Divi-divi, VoL IL, 6-gi ; 
Cassia, various species, but more especially C. auriculata (Vol. JI,, aro^ 
226); Diospyros Embry opteiis (Fb/. ///., J4i^i4^); Mat'grove (VoL F., 
157); Rhus(Fo/. F/., Pt.L, 495-502); Shorea robusta ( F(;/. VI , Pi. //., 
072*679); Terminalia( Fof VI., Pt.III., 16-41) . etc,,etc. The tanning material 
that seems to find most favour in Madras, in the preparation of the skins 
that are exported from that Presidency, appears to be Cassia auriculata. 

Very little more can be said on the subject of Indian skins, but the 
reader may be able to derive useful particulars by the study 0/ the follow- 
I mg tables of the trade x*** 
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Indian Transactions in Skins (G. Watt.) 


Tabulttr Statement gf the Indian Transactions in Skins •with Foreign 
Countries by Sea. 




1 MV-OW, !.S. 

j 

hVf'OfiTw. 



K 

riw. I Miintif.'u tured. 

tia-A. Maouf.'ictured. 


1 No. 

; K i So . : K 

t i 

No. 

K : No, 

1 ^ 


r. 

j 

j n. 1 '/I. ; iv. 


1 Vi VII . 

\ IH. 

lS87-ft8 . 

iS 8 s >-(/3 

. 204.^7 I 

. . ! 
. ' '184, ,14 2 j 
. 338, 040 j 

. 4,SI.8:30 , 

( 

, 2,40,405 

2,2 1. 478, : 2.07.43^' 

2,s;7.oaS; 203, i«7 : 3.63.817' 
2,S9.420' 124,902 2,S7,4'M' 

,1,13.130 jr)o,8;,io 3.3>,205 

4,947,579 

4,077,219 

3,817. » 24 
4,316, >61 
3.90^».7 1 J 

35,40,83; 17,4^1,513; 

32,03,441 215), 437] 

30,3-.',756 : i8,76o,H<k, 

3^, *9,163 19.946,9; v! 

: 33,53,985 : ig,2.i4,ii6j 

1,® *,0.1,64 5 

f, 89,71,043 

,92,08,570 

2,04,83,429 

',99,00,995 


The exports of foreign skins (raw and tanned 'are very unimportant, so ; 
that the net exports may be accepted as the difference between the columns j 
fibove ; thus the hgnro in column I. lor iHS(K)o deducted from that in V^, for i 
the same year, wouln leave the net export of raw skins. By adding together 
for anv one year the figures in columns II., IV., VT., and VTII., the gross 
value of all the Indian maritime foreign transactions in .skins would be 
obtained. Thus, for example, the traffic for iHS<)-(.)o will be seen to have 
t)Oon K2 ,,^'^,o(),So 5, or at the nominal value of Kioto 4 1 sterling, it may be 
said to have been 4 

The countries from whence and to which the Indian .skins arc obtained 
and consigned m:iv now be exh bited, as also the provinces to which and 
from whence exported. For thi.s purpose it is unnecessary to do more 
than an'^ly.se the returns for the last year in the above series, vis., 1889-90, 
and to do so by reference to value only. 


Analysis of the Imports and Evt>oyts 0/ Rau' and Manufucf tired Skins 
bv Sr a for the vear iSSo^go. 








j 

Coiintri^'.s from whence 
imported «)i to wliich 
exported. 

ImI’OKTS. 

IlXrORTS. j 

Eaw ■ j 

r tured. 1 

' ! 


K 

K 

R 

R 

United Kingdom 


3 , 9 ‘S ,494 

6,08,341 

1,48,28,347 

Au.stria .... 



3.394 

2,70.429 

Belgium .... 


... 


3.95.6S3 

France .... 

... 

10,874 

1,47.915 

2,09,031 

(.ierrnany , . , , 


10,844 



United .States 

7,067 


25,74.188 

35,74.062 

Ceylon .... 

59,439 

2,124 

2,656 

9,687 

Persia .... 

8S,q5I 

5,031 

... 


Arabia 

.t 7.223 




Turkey in Asia 

71.007 

3,172 



Straits Settlements . 

.10,37b 



5,93.403 

Other Countries 

19,257 

C^6 

17,291 

20 353 

• Tot A I. 

1 

3,13,320 

3,31,205 

33.53,985 

«, 99.00,9^ 


It will thus be seen that Great Britain takes the chief part in the 
imports of manufactured skins as in the exports of both raw and manu- 
factured ^skins. Of the countries that supply India with raw skins, 

S. 2232 


I SKINS. 

TRADE. 

imports. 

2231 


Exports. 

2232 


248 


Dictionary of the Economic 


SKINS. 


with Foreign Countries, 


Persia, Turkey in Asia, Oylon, Arabia, and the Straits are the chief, but 
the traffic with the United States (shown above) may be re^^arded as very 
significant. It may now be useful to exhibit the degree of participation 
by the various provinces of India in these foreign transactions. 

Analysis of the Imports and Exports of Raw and Manufactured Skins 
by Sea for the year tHSg^go, 


Provinces into which the 

! Imports. 

1 Exports. 

Imports arc made and 
from which the Exports 
take place. 

Raw. 

Ma nil fac- 
to led. 

Raw. 

. , 

j Manufar- 
tur(*<j' 


R 

R 

K 

R 

Renc:a! . . . . i 

Botnliay .... 

Sintl .... 

Madras .... 

Burma .... 

1,060 

.30.545 . 

9f>,8S2 j 

i,f>9,4i8 

1,75.035 

881 

17,251 

27.74^ 

52,74,255 
4,-50 
21.415 
54 ,cy ^5 ' 

1/17.864 

39,92,548 

.550 

1,57,40,235 

. - - T'l. . 

Total 

3,13,520 ; 

3,31,205 1 

33,53,9^5 ; 



Coastwise. 

2233 


Of the imports of raw skins it may be said that the supplies drawn by 
India from Persia, Arabia, Turkey in Asia, and the Straits Settlemerls 
go mainly to Bombay, and that Ceylon and the other countries mentioned 
in the table furnish Madras with supplies. The Fanjab, Sind, and the 
North-West Provinces, it will be seen in a further paragraph, procure 
foreign skins from across the land frontier. Of the manufactured skins 
by far the major portion comes from the United Kingdom, and is received 
by Bombay and Bengal in approximately equal proportions. Of the 
exports it will be seen that Bengal has the largest traffic in raw skins and 
Madras in manufactured skins. 

Turning now to the coastwise transactions (or the interch.nnge from 
province to province along the seaboard of IndiaK it may be said that the 
magnitude of the local demand for skins in India itself may be inferred 
by the very extensive traffic not only from prov nee to province, but from 
port to port, within each province. Thus, for example, the raw skins 
exported from the provinces of India in were valued at Kj 4,26,6 1 ^ 

and from port to port, within the provinces, at the additional sum of 
R2,43,846, or, .say, 3,274,700 skins. In tannc*d skins the traffic was much 
smaller, the exports from the provinces having been valued at K2,6o.8i5, 
within the provinces at R 1,97, 155, or, say, 4(>5,6oo skins. But of the former 
Sind headed the list, having last year exported Rq, 44,293 worth of raw 
skins, mostly to Bomba> ; then Bengal with an export of ^4,36,381 worth, 
mostly to Madras. Of the latter (tanned skins) Madras Vicaded the list, 
R4, 13,872 worth, of which Ri,8o,582 worth were consigned to Bengal and 
R^ 93 >I 7 ^ worth to ports within the presidency. It is perhaps unneces- 
sary to exhibit the returns of other years, the features shown having been 
more or less constant for some time past, with this modification that the 
demand by Madras for raw skins has for some years manifested a decided 
tendency to expand. Bengal, on the other hand, has lost ground steadily 
i,n the production of tanned skins and become more and n&ore dependent 
on Madras for its supplies. 

But a conception of the Indian traffic in skins would be incomplete 
without particulars of the trans-frontier (land) transactions. The following 
table, therefore, shows the imports and exports during the three years 
ending 31st March 1890: — 
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Trans- i 
frontier, j 


I 


In the published returns of the at)ove traffic the number of skins is 
sometimes gi\ en, at others their wei^Jhl in cwt It is also not staled whether 
an} of the skins were tanned, so that in expressintj the rei urns to num- 
ber of skins errors are unavoidable. In the openiiii^ paragraph of this 
article it has been stated that raw skins very probably go to the cwt. 
To simplify the calculations, as also to be nn the safe side of under, rather 
than over, staling the case, the writer has allowed loo skins only to the 
cwt. It may safely be assumed, therefore, that the dilference between 
the totals of columns V. and XI. very fairly represent the net import 
of skins in 1889-90, v{ 5 ,, vS35;,052. The gross import shown in column 
V. was distributed as follows : — 


No. of Skin-;. 


Into the Pan jab ........ 632,500 

,, Sind ......... 165,521 

,, Bengal ......... 61,360 

„ the North-West Prcnances 4.407 


; 1 tiTAL . 863,788 

i A very large share of the Panjab imports doubtless rc-appears in the 
j rail-borne transactions as an export from that province. Bui. before 
i proceeding to deal with the internal trade, it may be added that leav- 

! ingout of all consideration transactions that bring to liritish India (fnari 

i Native and P'oreign States within India) certain -supplies, it has been si Dwn 

i that the imports by sea from foreign countries (mostly dow n the Per-sian 

j Gulf) amount to fully half a million skins and that there is carried to 
! India across the land frontier about one million more, so that, these two 
I quantities may be taken as the direct additions to local production. 

A review of (he rail, road, and river-borne transactions in skins is not 
1 only '^ery difficult, but open to grave doubt as to its accuracy- The figures 
I which may be here dealt with are those puldished for the year 1 88-89. 
It may be convfmient to discuss the traffic under the two sections Tan- 
ned Skins*’ and “ Raw Skins,” The toLil imporisof /a .sTr’t-v by all 
Provinces, Native States, and port towns came to maands tor, say, 

54,585,277, .skins), valued at 1^2,22,62,391 (say 42,220,239). I lic imports, 
on the othei hand, oi r,iw skins as recorded by rail, road and river traffic 
came to 4,1 7,842 maands Isay 60,169,24s skins), valued at K i ,oo,m,S 14.. 
The total value of the transactions rt'corded as having betm carried by 
rail, road and river came, therefore, to R3, >3,14,205 (or, say, ^ >B42o), 

If now from that record of tne rail-borne traffic the imports b\ the port 
I towns be separated, some conception of local consumption may be obtained. 

I since from these port town imports were mainly drawn the foreign exports. 

I In the year 1888-89 the imports by the port towns were valued at 
R2,37, 99,258 (or, say, 42,379,925), and the foreign exports of that year 
came to R2, 37,86,130 (or. say 4 2,378,613). But it must oe recollected that 
the port towms drew in addition very considerable supplies by coastwise 
transactions, so that these two sources of supply furnished, after the foreign 
exports were withdrawn, the amounts necessary to meei the local demands 
of the port towns. There thus remains only one other consideration in 
< order to exemplify the assertion that the total Indian demand for skins 
may be put at 20,000,000. The transactions with the provinces are mainly 
in raw skins, the foreign transaction chiefly in tanned skins. The force 
of this observation will at once be apparent, if the weight (or estimated 
number) and the value of tanned skins (given above) be compared with 
the weight and value of raw skins. 'The former will be seen to be twice as 
valuable as the latter, hence half the value would represent a^pproximately 
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the same number of skins. But it must be added that the numbers I 
accepted above as equivalent to a cwt. or maund have been arrived at by j 
the study of the returns of foreign trade. It uould appear that the statis- | 
tics of rail-borne trade, when expressed in number of skins, by the aid of 
the accepted equivalent to the inaund. become unnecessarily hi^h, although, 
as already remarked, these returns involve an extensive duplication. This 
source of error is, how'ever, mitigated by abstracting the returns of the 
port towns so as to show’ the net imports from the provinces. In point 
t)f value these were found to be, say, ^'2,300,000, or, say, two-thirds of the 
total declared value of the rail-borne tran.sactions in skins. I'he foreign 
exports w'ere va^ed at, say, ^‘2,300.000. and, as already shown, that valua- 
tion W'as the price of 23,000,000 skins— the number registered by the custom- 
house authorities. It, therefore, follows that since raw skins — the skins , 
chiefly used up in the provinces of India — are only half the price of tanncxl i 
skins, that the provincial transactions (registered by rail, road, and ! 
river), which came to over 000,000 (nominal) valuation, miost be ac- j 
copied as at least equivalent to 20,000,000 skins. But there must be a * 
very extensive local consumption of skins that are pniduccd, tanned and j 
used up. without being registered as passing along any channel of trans- 1 
port, so that it would be quite safe to assume a very much more extensive ! 
consumption than the figure mentioned. Thus, for example, it might be j 
urged that in India, at least 100,000,00 » persons possess or purchase one | 
pair of shoes a year. The Hindus would have no objection to pig skin j 
being employed in the manufacture of their shoes, but Muhammadans | 
could not W'car shoes made of that skin. I'lie Hindus, on the other hand, 
could not, by the injunctions of their religion, wear shoes made of cows’ 
leather, so that some idea of the number of skins likely to be used up in 
India, in the manufacture of shoes alone, may be arrived at. But even 
such an estimate would leave out of all consideration the numetaais other 
uses of skins, such as saddlery, irrigation water-bags, grain and meal bags, 
water-carrier’s bags {masliak)^ etc., etc. With the exception of the horse 
and cattle hides and pig skins used in saddlery, the other purposes of ! 
leather arc almost entirely met in India l^y skins. It follows that while 
the Indian consumption might easily be 40 million, it certainly cannot be 
le.ss than 20 million annually. I'his much may safely be affirmed that 
the number of skins exported and used up in India annually could not 
be alTurded by a smaller stock of sheep and goats than the figure esti- I 
mated, namelv, 50,ooo,0(x.i. 

{W,R. Clark.) 

SLATE. 

Slate, tn Jl/dtt. (ifoL Ind., jj/. 

Roofing slate, Slate, Cl.ay slate, Eng,y Ardolses Fr . ; 

ScHiEFER, Germ .; Lavagna, liah 
Vern. — Chapar roofing), Pb. Him.; Sil , Hind.; Katpalaj^i, T.\m. ; 

Rati palakiiy Tel. 

References. — Badm Pimell. Pb. Prod.^ 3 S^ 56 ,- Forbes Watson , Indust. 
Sumuy, 4JO ; Setfhment Reps.: — Patijab, Hasara Disf., g : Centra! Prov., 
Dunioh Dist,^ Sis ; Gazetteers. Panjah. Gurgaon. 14 ; Administration 
Report . Bombay {ibyj yj), 36 s ; C. P.. So ; Gribblft Man . Cuddapcfh 
Dtst., 2S ; Balfour. C^nlop. Ind,. III.. 672, 

Occurrence. “The following note upon the occurrence of Slate in India 
has been kindly furnished by Dr. Medlicott, late Director of the Geologi- 
cal Sur\^y : — 

“ The greater part of the rocks used in India under the name of slate 
hardly come w'ithin the meaning of the term, being generally flags of 
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greater or less thickness, which are obtained by splitting the rocks along 
planes of stratification or lamination. Slate.s, on the other hand, are ob- 
tained always by splitting the rocks along the planes of cleavage, which, 
in general, are transverse to the stratification planes, and in many cases so 
well developed that the rock may be split up to a paper-like thinness. A 
good distinction between flags and slates is that the latter have in a wap 
to be torn asunder as the splitting chisel is driven down in the rock 
masses, whereas a blow of a hammer, or a single stroke of the chisel, will, 
generally, disassociate the flags at once. 

In this way, there are really very few tracts where true slates are to 
be found, and even then, their texture is in all cases, inferior to that of 
the average slates of the British market. The Himalayan region is the 
best of these tracts, and the favoured localities are m the Simla and Giir- 
daspur districts, as about Dharmsala .and in the Kangra Valley. The 
latter region offers such favourable opportunities for export, and the slates 
are so fairly good, that systematic q^uarrying and dressing are carried on 
here by the Kangra Valley Slate Uompany. I hc Kangra Valley slates 
appear to be often cleaved with the 1,'imination, so that they wouhi in 
this case, be called flaggy or bedded slates, or slaty flags according as 
they are split along lamination or cleavage planes. 

In nearly all other regions the rocks are more properly clay-slates, and 
then their fissility depends on the extent to which they are cleaved ; though 
this is seldom sufficient to allow of any but small and not very linn slates, 
which arc necessarily somewhat soft. 

** In the North-West Provinces some slate was raised at Chitali (Kum- 
^on) for roofing buildings at RanikhtH, giving slabs about a fo )t square 
and a quarter of an inch thick. Slates are also stated to be obtainable at 
Dhari in the Bel Patti of Gangoli, in liorarao Patti, and in Naini Tal. 
A thin dark blue slate, inferior to that from the Chitali quarry, occurs at 
Jobha in Garhw/il. Slates were formerly quarned near Simla, but have 
been superseded by iron for roofing purposes. 

In the Kharakpur Hills of Bengal, there is a band of slates from o to 
12 feet in thickness, which is traceable for many miles along their northern 
margin. With care these rocks can be split up in thicknesses of i of an 
inch ; but the surfaces are scaly and rough. 

“ In the districts of Chutia .Vagpur, Manbhiim. and Singbham, llaggv, 
laminated, slaty rocks occur in m iny place'; among the siib-metamorphic 
rocks. With a little polishing, slates suitable for drawing on can be made 
from the rough material occuring near Chaibassa. 

“Still further west. In the Central Provinces, imperfectly cleaved slates 
are to be found both in the Chanda and Chindwara districts. 

“ In the Ulwar State of Rdjputana, slates are said to occur at Bilashpiir 
in Ramgarh, and at Mandan in the north-west corner of the State. 

“ In the Bombay Presidency, fairly promising slates occur among the 
transition rocks between Surajpur and Jambughora, north-east, of Ba- 
roda. There are aLso some slates which might answer for roofing pur- 
poses near Bagh. Again, in the South .Mahratta c iuntry, at Belgaum, 
slates of the Kaladgi series of rocks are reported as having been for- 
merly worked for roofing. 

“ One of the largest areas of cleaved or slated rocks occupies considera- 
ble portions of the Ciiddapah, Kurnool, and Kislna districts of the Madras 
Presidfiocy ; but there are few if any true slates. Tlie prevalent rock is 
coarse clay-.slate badly cleaved, but much jointed, and thus offering little 
chance of good specimens of this economic product. QiiafVles might 
with careful .searching be opened up in the clay-slate ba.sin of Wontamitta. 
south-west of Cuddapah on the line of railway, and at i?iany places 
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Timbers used for Sleepers. I W. R. Clark.) 

in the Nullamallay hills. Much confusion of terms has arisen both in Kur- 
nool and Cuddapah through the vulgar notion that the fine limestone flags 
of both places are slates.*' 

{For further information^ see the Manual of the Geology of India, 
and publications of the Geological Survey of India.) 

Domestic Uses.— In India, slates are in many localities used for roofing 
and flagging, but the trade in them is almost purely local. The coarse 
•slates of the Kharakpur Hills in Bengal are to some extent used for curry 
platters and plates. Slates that with a little polishing would be suitable 
for drawing upon have been found in Chutia Nagpur. 

SLEEPERS. 

Sleepers, Railway. T imbers used for-~ 

Acacia arabica, li'illd. Hard wickia binata, 

A. Catechu, \Vi!ld. Hopea parviflora, heddome. 

Anogeissus latifolia, n «//. Lagerstroemia parviflora, 6. 

Barringtonia racemosa, Melanorrhcea usitata, 

Bsssia latifolia, Roxh. Mesuaferrea, Linn. 

Boswellia serrata, Koxk. Mimusops littorahs, Kure. 

Calophyllum inophyllum, Linn. Odina Wodier, Roxb. 

Careya arborea, Raxb Pierocarpus Marsupium, Rjxb. 

Cedrus Deodara, Lcudon, Shorea robusta, Ga^rtn. 

Cinnamomum glanduliferum, Tectona grandis, Ari;w. 

Dalbergia latifolia, Roxb. Terminalia Chebula, Rcta. 

D. Sissoo, Roxb. I T. tomentosa, Bedd. 

Eucalyptus Globulus, Lahill. ; Xylia dolabriformis, Bcnth. 

Eugenia Jambolana, Lamk. j 

SMILAX, Linn.; Gen. PL, TIL. ^63. 

The Editor having been favoured with a proof copy of the forthcom- 
ing v(.ilume VI. of the Flora of British India, ihe synonymy of the follow- 
ing useful species of this genus have been taken from that work. 

Smilax China, /.!««. ; oc., Monograph. Phanerogam., I.. 46 ; 

China Root. [ Smilace.*;. 

Syn.— S. jAPONiCA, A. Coprosmanthus J.aponicus, Kunth. 

Vern. — ciwb-rhini. Hind.; Cboh^chini, shuk-china, Beng.; Choi chini, 
Ve..”, Choh-chnii, Bomb.; T.\M,; Pirangi chekka. gdli chekka, 
Tki..; China-alla, SiNG.; Chobarhini, Sans. 

References. —Roxb., FI. Ind., Ed. C.B.C.,72S : Sir H'. Elliot, FI. Andhr.. 
S7dS4 f Pharm. Ind., 227 ; Fluck. c'V Ilanb., Piiarmacog., 7i2 : Fleming, 
Med. Pi. & Drugs {Asiatir Reser., XI.), ib'6 .* Ainsiie, Mat. Ind., /., yo, 
S92 ; O^Shaughnessy, Bcng. Dtspens., 645 ; Irvine, Mat. Med. Patna, 21 ; 
Medical Topog., Ajmir, rJi ; C. C. Duti, Mat. Sled. Hind., 264, 2gS ; 
S. Arjun, Cat. Bomb. Drugs, i3s : Murray, PL & Drugs, Sind., 23 : 
Dymock, Mat. Med. Ind., 2nd Fd., S3S, b'3g p Birdvvood, Bomb. 
Prod., A5 • Baden Powell, Pb. Pr,. 37g ; Linsekoten, Voyage to East 
Indies (kd. Burnell, Tielc and Yule), II., io7-ir2. 

Habitat —A climbing, thorny shrub, frequent in Japan, and found 
also in China and Cochin China. Fluckiger & Hanbury describe this 
species a*; occurring also in Eastern India, but more probably Roxburgh’s 
species S. glabra and S. lanceaefolia are alluded to, or perhaps the allied 
species S, ferox,^Tn//, since DeCandolle mentions no Indian habitat for the 
plant ; nor, in fact, does Sir J. D. Hooker (in the forthcoming volume of 
the Flora of British India) give an Indian habitat for the China Root.’ 
Oil.— B^den Powell mentions this plant among his medicinal oils. 
Medicine.— I he tuberous roots at one time were offlcinal in all the 
European Pharmacopaaas, and were considered a most valuable remedy 
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in venereal and rheumatic disorders. The druff has. however, now fallen 
into disuse in Europe, although in Chinese and Indian medicine it still 
enjoys a very high reputation and is considered a valuable remedy not 
only in syphilis and rheumatism, but also an excellent demulcent and an 
aphrodisiac. The tubers are to be met with in all the Indian drug 
bazars. They are u^^ually peeled and trimmed and are consequently of 
irregular form, resembling a piece of heavy pinkish white wood. No active 
principle has been separated from them. 

Special Opinions. — § It is highly prized by Natives as an antisy- 
philitic, and I have seen some good cure’s effected by it” (Honorary Stur- 
geon E. A. Mof'ris^ Tranqnibar). “ Generally used by Natives in le|5rosy 
and chronic skin affections with success. Is a valulible alterative ; has 
a depressant power on the heart, and so care should be taken not to 
administer the drug to persons of weak constitutions ” (E. W. Savinge), 

‘'The hard tuberous root of S. China or the of the nazdr 

is a cheap and useful drug. It is an alterative and nutrient tonic, 
and as such a pretty good substitute for Cod-liver oil, Jamaica Sarsa- 
parilla, and Iodine. I have used it with satisfaction in some cases of 
secondary and tertiary syphilis, rheumatism, scrofula, and consumption. 
It may be used in powder or decoction, the latter being prepared as fol- 
lows : — Four ounces of the root in powder boiled on a slow fire with thirty- 

two ounces of water, till the liquid is reduced to twelve ounces and strained 
when cool. Do.se of the powder from one to three drachms ; and of the 
decoction, from one to three fluid ounces ; three or four times a day” 
(Honorary Surgeon Moodeen Sheriff ^ Khan Baliaihirt C.Af., M.C,, Tripli- 
canet Madras). 

Trade.— The drug is brought to India by coasting steamers from the 
I ports of China and the Straits Settlements. The value of the unpeeled 

I tubers is from R3 u> R4 per maund of 37 ^th; the peeled are worth about 

i Rq. In 18S1-82 Bombay imported 94.5 ewts-, valued at R 12,692 (/)y- 
rnock). 

Smilax glabra, Roxh.,- FI. Dr. Ind.. VI., 302. 

Vem. — Bari’cknbchinif HiND.; Harind-shuk-chinaf Beng.; Hasina^ Garo. 

References. — FL Ind.. Ed. C.B.C., 72s ; DC.^ Mono^. Phan.yl.., 60 ; 
VotffE Hort. Sub. Cal., 649 ; Fharm. Ind., 227 ; Fliick. & Hanb., Phar- 
macoif., 712 ; Year-Book Pharm., 1S74, 42; Drury, V . Pi i Agri- 
Horti. Soc. Ind. Jour., X., Set., 6 {New Seri(?s), /., 17^ ; III., Pro., 59. 

Habitat. — A scandeni shrub with no dose roots; found in Eastern 
Bensral, .Svlhet, and the Garo and Khdsia hills, Tenasserim, etc., and 
distributed to China. 

Medicine. — It has large tuber.s, not to be distinguished by the naked 
eye from those of the preceding species ; indeed, some of the imported 
China root is probably derived from this and not from S. China, since 
the learned authors of the Pharmacographia state that Dr. Hance of 
Whampoa received a living specimen of China root which proved to be 
that of S. glabra. A decoction of the fresh root is used by the hill tribes 
of Assam for the cure of sores and venereal complaints. 

S. lanceaefolia, Roxh.; FL Br. Ind., Vl„ 308. 

Vem. Hindi-chobchini, Hind.; Gutea-skuk-china, Bbng. 

Roxh., FI. Ind., Ed. C.B,C., 72s ; OC.^ Monog. Phan,, /., 
57/ Voigt, Hort. Sub. Cal., ^.79/ Drury, U. PL, 3 ^; Agri. -Horti, Soe, 
Ind. Jour. (New Series), I II., Pro., 59. 

Habitat.— A climbing shrub found in the Eastern Himalaya, from 
Sikkim to Bhutan, at altitudes between 3,000 and 7,000 feet, and in the 
Khksia hills between 4,000 and 6,000 feet. Also frequent in the Naga 
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Hills. Mr'inipur, and Burma. It is distributed to the Island of Hong-Kong 
and China. 

Medicine. — This species also has tuberous roots, like those of Smilax 
China, the juice from which is taken inwardly for the cure of rheumatic 
pains, and the REFusE.after extracting the juice, is laid over the parts must 
pained {Roxburi^h). 

Smilax macrophylla, Roxh. ; FL Br. Ind., VI,, jio, 

Syn. — S. 0VAi.JFru.iA, Roxh.; S. Rr>XBURGHU, Kunth.; S. RETUSA, Roxb. ; 
S. PROI.IKKRA, Wall.; S. PROLiFERA & S. (>VALnoLiA, Herb, Ind, Or., 
Honk. f. T. T.; S. GRANDIS, Wall.; S. GRANDIFOLIA, i oigt, 

Wtrn,-- ^inrli'tiushhah, chobchini. Hind.; Riimarika, Bfng ; Atkir, 
Santai. ; Chnhi liini^ Nki’AL ; Guti, rholyrl , MaR.; Mulait-tamara, 

Tam Koviia danirna, kotida tiimara, konda gurava tigt\ sitapu 
(lu'ttu^ kisiapa tamara. kt mmara haddu, Tkl.; Kalddmara, Malay ; 
Ati-kiiy huuM.; Ma/ut-kabarosa , Sisc,. 

References.— /tnL, hd. r.B.C.,726: DC.^Mono;^. Phan., /., ; 

Dah. Cr' Gils., Bomb. FL. 246 : Sir IT. KHitd, Ft. Andhr., ^4, p5. 97, 
(02, /6.> ; MtiscH, Burma & Its PropL , <V/J ; Dymock, idat. Med. 
W Ind., ^1^4, : I isbifia, C. PL Bomb.. : Ayri.-Horti. Soc. f)ur., 

X., J47 ; . JIJ , f fj ; G net tterrs .—Mysore ISf Coorj^, 70 ; 

iV.-ll’’. /^ {Him. Dist.), .V., 3 nj ; Jnd. Fori^ster, VI J., <^4. 

Habitat. — A vctn coinivon climber, with the stout petiole narrowly 
sheathing a native of Kastrirn Bengal and Assam, also Chutia Nagpur, 
U> the Western Peninsula. Madras, Burma, and the Malayan Peninsula. 
It also occurs very plentifully on the lower Himalaya from Kumaon 
eastward, ascending to about <),ooo feet. 

Medicine.- In some parts of India the roots of this species are 
used as a substitute for Sarsaparilla in the treatment of venereal dise«'ise. 
Among th(t Santals they roe applied, for rheumatism and pains, in the 
lower extremities, The inhabitants of Nepdl give them, in d"ses of three 
jnaslias, for the treatment of gonorrhoea and other discharges from mucou'. 
men hranes. 
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Food.— 'At Poona, the leaves and root of this plant were eaten 
during the famine of 1877-78. The black berries are aLso commonly 
eaten b\ Natives. 

Domestic. The long- stems an? used about Bombay for tying bundles 
and the loads upon carts (Dymock). 

S. prolifera, Roxb. ; FJ, Br. Ind,, 17 ., 9/.J. 

Syn. - S. L^J’RIFOI lA, Rnrb.; S. LAUKINA, Runlh.; S. OV ALIFOLl A, ^ . DC,, 

Monoy. Phan., /. ]()(}; S. j:mrki.lata, Herb. Hrme. 

Habitat.- An exlcns've climber with large auriculate sheaths at the base 
of the petioles. Frequently confused with S. macrophylla under the name 
S. ovalifolia It is, by Sir J. D. Hooke/ , s.aid to occur over practicalK 
the same area as S. macrophylla tis.. Tropical V\ estern Himjilaya, Sylhet, 

Bengal, Behar, Burma, the lieccan peninsula, and C'.eylon. It seems bkely, 
however, that this form has not been separately recognised by the Natives 
of India, and that its vernacular names and uses are likely to be identical 
with those already recorded. 

SMITHIA, Aif,; Gen PPL, 516. 

Smithia sensitiva, Mt. ; Fl. Br. Ind., II., 1.(8 Leguminos^e. 2259 

Syn. S, abyssinica, HochsL 

Vern. — Odadtrini, HiNP. ; Nulla kashina, BkNG, 

References,— /A ^ , F/. Jnd., F.d, C B.c, bis ; Ma&on, Burma ^ Its 
People, 47b ; iJsboa, C. PL Bomb., 291 ; Gazetteers :^Bombay, XV., 

432 ; yV.-lT. X., 3oS ; Agri,-Horti, Soc, Ind, Journ,, IX,, 41$. 
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Habitat. — An annual herb, found all over India from the Himalaya 
where it ascends to 3,000 feet to Ceylon and Burma. It is distributed to 
Madagascar, Abyssinia, Java, and China. 

Food aad Fodder. — The leaves are eaten as a pot-herb. Cattle are 
fond of it, and it makes excellent hay (Roxh.), 

mutj see Fungi and Fungoid Pests, V ol. 111 ., 4S7. 

Snakes, see Reptiles, Vol. VI., 428-435. 

Soap, see Oils, Vol. V., 461. 

Soapstone, see Scatite pp. 347-358. 

SOLA. 

Sola, see AEschynomcne aspera, Ltnn. ; Leguminos,®; Vol. I., 125. 

Domestic Uses. — [ Besides being used for the purposes referred to in a 
previous volume, sola pith is largely employed by entomologists h>r lining 
the drawers in which their specimens are placed. " It has of late come into 
use in Europe as a substitute for sponges and tangles in the manufacture of 
tents for dilating the os uteri, also in the preparation of corn-plasters. — Ed.\ 

SOLANUM, Linn.; Gm. PL II., 888. 

A ffenus of shrubs, herbs, or small trec.s, comprising; about 700 species. 
They are found chiefly in the hotter parts of the glolje, and are most numerous 
in America, from an economic point of view, several members ot the sfcnus, 
such as the potato and brinjal, are most important, since they arc the vej^ctables 
which arc, perhaps, more generally used .than any otliers by a large section of 
the inhabitants of India. The brinjal is, however, of greater value than the 
potato, though it seems po^sibl-^ that this may not much longer be the case, for 
potatoes arc rapidly gaining a distinct place in popular estimation. 

Solanum coagulans, Forsk.; FI. Br. Ind., IV., 2j6 SoLANACEys. 

Syn. — S. SANCTUM, Linn. 

drag kune, har'i mauharit rnahori, tingiy Pb. 

References. Zfm.s’S., FI. Orient.. IV.. 2S6 ; StcTvart. Ph. PI.. 160 t 
Gazpitrer. N.-W. P.. X , 3 j 4 ; Agri.-Horti. Soc. Jnd, '^fourn. {Nrw 
Scrie.s)i Ftrrester. XIL. Apf),. tS ; XIV.. 

Habitat.— A herbaceous plant, nearly allied toS. Melongena, but more 
rigid and tomentose, found in Western India, the Panjab, and Sind ; dis- 
tributed to South-West Asi.a, Arabia, and Egypt. . , , , 

Food.— The fruit is, in some places, eaten by the Natives either frc.sh 

or in pickles. 

S. crassipetalum, Wall. ; FI. Br. Ind., IV., 2^2. 

Syn.— B assovia (?) WAI.1.ICH11, />;/nrr/. 

Habitat.— A shrub 2 to g feet high, very common at altitudes between 
3 ooo and 8,000 feet, on the Temperate Himalaya from Nep/il to BhiJt,in. 

Food.— Sir J. D. Hooker says that the people of Sikkim cook and eat 
the LEAVES of this plant. 

[ PL. III., 1 00. 

S. dulcamara, Linn.; Fl. Br. Ind., IV., 22g; Bent. 6* Trimen, Med. 

Dulcamara or Bitter Sweet. 

Syn. Solanum lvbatom, Thunb. ; S. persicum, Willd. ; S. laxum, 

Royle, III: 27 P. 

Vern. (*^he leaves), Pb. 

References.— 

28 $ ; Stewart, Pi 
Pharmacog., 4^5 i 
Med. V\t. Ind. 

Diet., 
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Vod., XII/., Pt. /., 73 ; Baiss., PI. Orient., JV , 
PI; rsg ; Pharm. Ind., 179; Pluck. & Hanb., 
O'SkttughiMssy, Beng. Dispens.. 4^2 ; Dyntock, Mat, 
IS: Year-Book Pharm., 1814, ^27; Smith, Ec. 
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Habitat. — A climbing shrub, found in the Temperate Western 
HifTidlaya at altitudes between 4,000 and 8,000 feet. It is frequent in the 
regions between Kashmir and Garhwal, and has been observed by Sir 
J. O. Hooker as far east as Sikkim. In distribution it extends to Europe, 
Western and Central Asia, China, and Japan. 

Medicine.— Among the Natives of India, dulcamara is considered 
alterative, diuretic, and diaphoretic; it is regarded as useful in consiitu- 
♦lional syphilitic affections, chronic rheumatism, and especially so in p^oriasis, 
lepra, and other obstinate skin diseases. Dulcamara is usually adminis- 
tered by Natives in the form of a decocti »n, but Dr. Dymock says that 
thd dried fruit, aaoh-as'salah (foxes’ grapes) are imported from Persia 
into Bombay. Ill Europe, dulcamara was a favourite drug in the middU 
ages. It was one of the ingredients of a celebrated nostrum used by the 
Welsh pliysicians fur the bite of a mad dog, but in modern practice it is but 
seldom used, and its action is quite unknown. Although it is reputed to 
operate as a diuretic and diaphoretic, and in excC'.sive doses as an acro- 
narcotic poison, yet it is but little esteemed, and several physicians hav»' 
given large doses both of the decoction and of the fresh berries without 
a fly ill cliects. 

Chemistry. — The bitter sweet taste of dulcamara appears to be due 
to a bitter principle which yields, by decomposition, sugar and solaaiae, 
an alkaloid which has been found in several species of Solanum. l.aicr 
chemists, however, are of opinion that solanine is itself a peculiar con- 
jugated compound of sugar and an alkaloid called by them solan ne, 
and in 1S52 still a third alkaloid called dulcamarine was detected in the 
stems of the ‘bitter sweet ’ which differs in its reactions from the other two 
and was thought by its discoverer to be the source of the peculiar taste 
to which tills plant owes its name (Pliannacographia) , 

Soianum ferox, Lmn.; FI. Br. InJ., IV., 233; Wight, Ic., t. /3Q0- 

Syn. — S. I.ASIOCARPUM, Blumc ; S. HIRSUTUM, Roxh, ; S. STRAMONI- 
KOMUM. Dttnal. 

Vern.— Ham‘heguny Heng, ; Sin'ka^dt% Burm. ; Malla-cattu^ SiNG. 

References.— /)C, .Y/y/., /V./., 252- Kutb, For. FL Buna,, // . 

Jnd, Forester, If., 26 ; A^ri .'Horti . Soc, Ind. Traas., IV"., {4^ ; 
7) urn.. VI 5n / A'., 26 ; ThToaHes^ Hn. PL Zey.y 2if> ; Rhccde, Horti. 
'Mnl.y //., J5. 

Habitat. — A stout herbaceous plant, frequently found in the tropical 
zones of Eastern and Southern India, from Assam to Ceylon and to 
Tcnasserini. It is distributed tt> Hong Kong. 

Medicine. — The berries are used medicinally by the Natives, but arc 
not considered of much value. 

Food. — They are also said to be sometimes eaten {Agn^^Ilorti. Soc, 
Journ.). 

S. gracilipes, Dene. ; FI. Br. Ind., IV., 23^. 

Syn. — S. Jacquemonti, DunaL 

Mr. C. B. Clarke in the Flora of British India remarks, "This is bHieved 
to be S COrdatum, Forsk., an Arabian species, of which no authentic ex- 
ample ran he si^en. 

Vcrn.-“i/<>7i*^7, marghi paL kauri huti, kanduiri, pilak, valur, patrawafa 
danidf hdlun, ffdfira, (Bazar leaves**) g^dkra. 

References.— /?oi.vs., FI. Oriml., IV.. 2S6 ; Steviart, Ph. PL, /sg; 
Baden Powell, Pi. Pr., 363 ; Asri-Horti. Soc. Ind. Journ. (A™ 
Series) f /., f'6. 

HabiUt.— An under-shrub of Western India, found in the Panjah and 
Sind, and distributed to Baluchistan. 
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Medicine. — The fruit is said to be collected by the haki^m for appli* 
cation in otitis. The leaves are used as a drug by the Native doctors in 
the Panjab {Stewart), 

Food, — It is eaten by the Natives in some parts of the Panjab. 

Solanum indicum, Linn. ; FL Br, Ind.y IK, 2^4 ; Wight ^ lc\, i. 346, 

Syn. — s. VIOLACHUM, Jacq. ; S. CUNBATUM, Movnch. ; S. CANESCKNS, 
Blume ; S. heynii^ Rocm. & Sch, ; S. PiNNATfKiDUM & agreste, 
Roth.; S. Anguivi, Bojer. ; S. himalense, Dunal. ; S. Junghuk- 
Nll, Miq. 

Vem. — Barhantdi hirhatta. Hind. ; Bydkura, byakiir, gurkamdi, BEN«'i.; 
Tid hha^nri, Assam j Cheru-chunta. Mal. (SP. j; Rinyli^ Q P. ; 
Katang-kdrif N.-W. P. ; Kandydri^ Pb. ; Ringanif dorlt.^ moiiringi. 
Bomb.; Multi, pappara-mulii, Tam. ; 7 'Ala mulaHa, kakamuchi, tidla- 
iula miilaka, Tel. : Tibbatu, Sing. ; Vrihati, bhantdki. Sans. 
References. — DC., Prod., Kill., Pt. I., .Jog ; Roxb., Fl. hid., Ed. 
C B.C.% r^T ; Kure, Far. Fl. Burm., It., 22f\ 227 ; Thrvaites, En. Crvl. 
PL, 2 17 ; Dais. & Gibs., Bomb. FL, T74; Sir W. Elliot, FL Andh., 
7 ^» ^ 77 » t Rumbhius, A mb., V., t. Ixxxvi. ; Pharm Ind , 

18 1 ; Ainslie, Mat. Ind., if., 20? ; U. C. Dutt, Mat. Med. Hind., 
210,324; Dynioi k, Mat. Med. W. Ind., 2nd Ed., ^ 37»^*38 ; Year-Book 
Pharm., jH8o, 2SO; Baden Powell, Ph.Pr.,362; Drttrv, U. PL h'd., 
3g6, 408 ; rUkinson, Him. Dist. {Vol. X., N.-W. P. Cao.), 7So ; Bos- 
well, Man. Ncllore, 138; Gasetteers : — Bombay, XY., qsg ; Panjdb, 
Gnjrat, 12 ; N.-W. P., /., 83 ; IV., lx.xv. ; X., 814; Mysore Cf 
Coorg, /., 83 ; Agri.-Horti. Sac. Ind. Jour. A'., 2^. 

Habitat. — A very common under- shrub, hnind throughout tropical 
India, ascending to 5,000 feet. It is distributed to Malaya, China, and to 


MEDICINE. ! 
Root. i 

2281 i 


Fruit. 

2282 


FOOD. 

Fruit 

22S3 

2284 


IS. 


the Philippines. 

Medicine. — In Hindu medicine the root is largely used in combina- 
tion with more important drugs. It is one of the ingredients of the pre- 
paration known as which is so frequently alluded to in Sanskrit 

works on medicine. Although not usually prescribed alone it is regarded 
as expectorant and useful in cough and catarrhal affections ( U. C. Dutt). 
According to the author of the Makhsan it is cardiacal, aphrodisiacal, 
astringent, and resolvent, useful in asthma, cough, chronic febrile affec- 
tions. colic, flatulence, and worms. Among the Natives of the Central 
Provinces the smoke of the burning fruit is used as a remedy for tooth- 
ache. In the practice of European practitioners it does not ay)pear to 
be used, although Ainslie mentions it as prescribed by Indian doctors in 
the form of decoction to the quantity of half a lea-cupful twice daily, in 
cases of dysuria and ischuria. According to the same writer, HorsHeld, 
in his account of Java medicinal plants, says that the root, taken internally, 
possesses strongly exciting qualities. Rumphius states that it was used 
among the Amboyans in cases of difficult parturition. 

Food. -The fruit is in many parts of India used as a vegetable. 

Melongena, Linn. ; FL Br. Ind., IV., 23 j ; Wight, III., /. 166. 

Eoo-flant, Brinjal ; Alberenuena, berengena, Sp. ; Bekin- 
GZL.\, Port. ; Melangolus, merangolus, Latin; Mrc- 

LAXGOLA, MELANZANA, MELA INS ANA, It. ; AuBERGINE, MELON- 
cfeNE, MERANGENE, BELlNGfeNE, ALBERGAINE, Fr. The bolaili- 

cal name is not Latin, but a factitious rendering of vielan- 
zana. The Italian mcla insana is an attempt to give a 
meaning to the foreign name by connecting the vegetable 
with its reputation of being indigestible. 

Syn. — S. INCANUM, Linn.; S. insanvlm, Linn., also Roxh. ^ S. hscui.kn- 
TUM, Dunal ; S. LONGUM, Roxh. ; S. TRfiNGUM, Lamk. ; ^ FEROX, vaf. 
/ 3 ^ Kurz ; S. TORVtiM, var. inerme, Dalz. dr Gibs. 
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Vorn.— hangan, hhantd^ hrinjaU haingan, badanjan. Hind. ; 
B/gurtt kdli-drgun, bong, bariaku, mahot'i htnpol'i. Beng. ; ^ati ben- j 
gani, Assam; Valnthala, Mal(S.P.); HAigun, Uriya; Brinjdl, bhanta, ; 
N.-W. P- ; Bnigan, bhutta, Kumaon ; Badanjan bostani , tukm-i-bddan- j 
fdn rutni, IvvSHMiR ; B n.(an, Pb. ; Wangan, SlND ; Wangi^ Dkccan ; | 
Baigana, vdngc, 7vaingi, bengan. Bomb. ; Vdngi, Mar. ; Vcngm, * 
ringni, vantdk, rigann, (Juz. ; Kutkirckai, valuthalay , vankaya, Tam. ; ' 
Chiri vanga, vanga chcttu, niru vanga, metta vunke, •wann-kai, vanga- I 
chiri-vangu, Ted.; Badanc kavi, badnckdi, dodda hadane, Kan.; Trojig, ' 
MaLAV. ; Kha^van, Buum. ; Wambaiu, SiNG. ; Vdrtdku (according to . 
Dutt) [or hhantdki (according to Ytile fit Burnelh] hindira, 'van- ; 
gana,vnrddku, bhanddki, jiikutarn, hingoli iyiCCiiMXwi^ to Sir M. Wil- ; 
fiams), JiiANS. ; Badangun, badinjan, kakkam, kakkab,K'9.K'&. ; Bddan- \ 
jdtt, bddingdn, Pkrs, 

Rcfereaces.-^iyc. Prod., XIII. Pt. /. 3^^ ; Roxh., FI. Ind., Ed. C.B.C., j 
1^0, igi ; bW. EL Burm.. II, 226 ; Dalz. & Gibs., Bomb. El., 6i ; 

Stewart, Pb. /V., tfiO ; DC., Grig. Cult. PI., 2S7: Mason, Burma Its 
Peotde, 47 f, 7C..V,- Sir it'. ESUiot, FI. Andhr., 43, US, rJ'/, tS^ ; U. C.Dutt, ; 
Mat. Med. IDnd., 3:^3 ; Year-book Pharm., 232 ; Birdwood, . 

B>ouh. Prod , 170, 171 ; Baden I\>7vetl, Pb. Pr., 26^, 363 ; Drury, U. PI. i 
Ind.,3(,/b‘, S(}<^ ; Atkinson, Him. Dist. (Vol. X., iV.* tP. P. Gaa.),703, : 
750 ; Csrful PI. bomb. f^Yol. XXV., Bomb. Gaz.), 167 ; Econ. Prod., i 
N.-W. Vrnv., Pt. V. {Vegefitble.'i, Spiies, ami bruits), 13. 20 ; Manual 
and Guide, Saidapef E'arm, Madras, <^7 ,* Bomb. Man. Rev. Aeets., 
102 ; Sumaon, Otfn ial Ripi., 270 f Bengal, Admin. Kept., i332-b3, 13 ; 
Settlement Reports: -Panidb, Kangra, 2$; iV.- 14 '\ P., Kuynaon, App. 
30; Central l^rovinres, Chando, kj ; Reports of Agricultural D<pt. | 
{Bengal), i3S6, fg ; {Madras), 33; Report. \ of E.vperimerUa! Farms ' 
{.Madras), {i^7^>), 44 ; m ; Gazfdtrers Bombay, VIII., 1S3 ,* j 

A'.-ti'. P., /., S3 ; IV., Ixx'iK ; X., 703 ; Mysore & Coorg, /., 55, f^3; : 
//., n ; Hunter, Orissa, IP, 179; App. Vl. ; AgrP-Horii. Soc : ind., ; 
Trans., /., 4; ; III , to. 6f, ^9, IQ4 ; Jour. IV., 227 : IX., Sel., SS ; j 
.V., ; XI/P, Set., S4 ; X/V., is, 59 : (AVw Series), IV., 24, 25 ; V., | 

32, 3S ; Ind. Forester : — IIP, ife2 ; IX., 162, 


Habitat. — Not. known wild in India, but ciritivatcd throughout both ‘ 

Poninsulas, and in all the warmer regions of the globe. According to 
DeCandolie. wild forms of S. insanum, Roxb., which the former botanist 
regards as bcliuiging to the same species as S. Melongena, have been 
found in the Madras I^resldency and in Burma, and he considers that 
from tills fact its indigenous habitat ni.ay be Asia. Other botanists fix its 
origin in Ar.ibia ; but Mr. C. B. Clarke, in the E'laya of British India, • 
concludes his remarks on the subject by saying that its original habitat ; 
appears verv uncertain. As an escape from cultivation it often becomes ■ 
intensely prickly and the peduncle carries one to five fruits. [Sir Walter ; 

Elliot does not give this pi, ant any Sanskrit names — a fact which may be j 
regardi'd as denoting his want of faith in the names commonly quoted as 1 
relcrring to it. The majority of the vernacular names in use in India are , 
derivable from the Arabic, but Yule Sc Burnell think the Arabic came [ 
from the Sanskrit hhanidki. .Most of the European names are referable j 
to the Arabic through the Persian. — Ed., Dicti\ i 

Cultivation. — In ordinary g.irden cultivation the seeds are sown at CULTIVATION 
the beginning of the rains, and the plants arc put out at the distance of a | 
foot and a half apart. Though like all other vegetables benefited by a j 
rich soil, the Brinjnl succeeds well in common garden earth. The vege- [ 
table conies into* sea.son in August and remains in season from that time | 
till the end of the cold wenther. It is very valuable for the table for two | 
or three months, as during that time few other vegetables are obtainable. 

In disfricts of Bengal, Madras, and liombay, chiefly those in the 1 
vicinity of large cities, tlic Brinjal is cultivated as a field crop, and the fob ' 
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lowing account of its experimemal cultivation as such is taken from the 
Report of the Agricultural (department of Bengal (iS86i : — 

“ Bi.*gun must be regarded as one of the most important of indigenous 
vegetables. It is more or less cultivated throughout the division, but it 
is only in the Burdwanand the Hooghly districts that it is grown as a field 
crop. The best begun is that produced on both sides of the Damudar. 

Soil , — The best begun soil is a high well-drained sandy loam. In clay 
soil the plant as well as the fruit are of stunted growth, and in soils con- 
taining excessive organic matter the plants grow too luxuriantly to bear 
much fruit. 

Viiyiettes . — The different varieties of begun are mukfakest, elokesi, 
chhatere, and mukrn, of which the first and last are regarded as the best. 
There is also a variety of begun known as doitko or kuli begun, of which 
the fruits are small and spindle-shaped, and which grows in buncht^s. 

Seeds and Seedlings . — Seeds are generally preserved by the rayats for 
them.selves from the previous crop. For this purpose fruits are allowed to 
ripen on the trees till they become golden yellow ; when they are fully ripe 
they are removed, and allowed partially to rot. This is effected by 
cutting the fruits right through the middle and keeping them in a Heap 
for a day or two. The seeds arc then re;‘moved, washed in water, and 
dried in the sun. The seeds are first sown in a nursery, lor which a cool 
tand shady place is chosen. The soil must be sandy loam which is repeat- 
edly ploughed or hoed by the kodoli. The clod.s are carefully broken, and 
the ground is enriched with ashes, well-rotten dung, and the earth taken 
from the floor of the cowshed. It is absolutely necessary that the soil 
should be well rerated and sun-burnt. After the soil has been well pre- 
pared for the nursery the plot of ground is divided into a number of small 
beds about 5 feet square each. The time of sowing tlie seeds extends 
from the middle of March to the middle of May, more seeds being sown 
by the beginning of May than before or later. If moisture sufficient for the 
proper germination of seeds does not already exist in the soil, as is gene- 
rally the case at this time of the year, the ground is watered, and after the 
excess of meusture has evaporated, then the seeds are carefully sown at 
evening. It is necessary to distribute the seeds as evenly as possible and 
to cover them lightly. Begun bears pretty thick .seeding. For a few days 
it will be neces.sary to water the ground every evening, but an excess of 
moisture must be avoided. If the site of the nursery be much exposed to 
the sun, the ground is covered with date leaves or straw. The plants will 
come out in three or four days. Watering is continued as often .as the 
plants require it. There may be a he:avy fall of rain, then look after tlic 
drainage. Weeding mav be necessary if the ground had ncjt been pra)- 
peiiy prepared. The seedlings are sometimes muca injured by various 
insects. 

Tillage , — The best way to prepare the land intended for begun is to 
hoe it once by the koiali in the middle of December. It is necessary 
that this should l)e done as early as possible, as the fresh earth thrown up 
by the requires to be well weathered. Hoeing by a kodali\% an 

expensive operation, requiring 8 to 16 men per higha, but experienced 
cultivators consider this operation as indispensable, for the plough does 
not go deep enough. But hoeing is seldom given, and the preparation of 
the begun field does not generally begin till pe i and otjier rabi crops are 
off the field. The land is then ploughed at intervals of a week or so, and 
after the se^'ond ploughing the ladder is passed over the field each time it 
is ploughed. The land ought to be ready for planting by the middle 
of May, if not earlier. 

Tran'^planting . — Drains are made all round the field, and if tfi length 
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of the field be ^real, a few water-channels are also made across it. Now, 
by means of the kodali it is necessary to make a numlcT of deep furrows 
called jidi or wo/, at intervals of some 36 inches. '1 he begun seedlings 
are planted in holes made at the bottom of these furrows at intervals of 
nearly 36 inches. The transplanting, if possible, should be done after a 
good shower of rain. In some places after the field lias been well prepared 
and leveiled, the seedlings arc planted on the flat at intervals of 36 inches 
* either way. The water-channels are made afterwards. 

Manuring. — When cow-dung is applied to Ingun fields, it should be 
given only in a well-rotten state. Begun fields are s()mctimes top-d:essed 
with finely powdi-red old mustard cake at the rate of 2 maunds per bigha. 
'I'he cake is applied to each platit separately, and not by spreading it 
over the whole field. Castor cake is not used in bei^ un fields. This 
nianure as well as cow-dung when fresh tends to encourage the growth of 
the vegetative part of the plant at the expense of its reproductive powers. 

A/ier’-lrCiitmt'nt . — When the plants liavc taken root the space between 
the rows is hoed by the kodali, and after about a fortnight the field is hoed 
a*second time, and tlie plants are earthed up converting the furrows into 
ridges. Irrigation is not generally necessary before the month of Kartik 
(October-November), but if there be no rain for some time irrigate once, 
and then hoe and earth up the plant once more. In Kartik and thence, 
forward irrigate once a month. The plants will begin to bear fruits in 
the middle of .September, and will continue to give fruit till the middle of 
March. The late planted trees will not dry up till the middle of April. 

Be^un fruits may be obtained almo.st all the year round by planting 
the trees at different times. 

Varietif^s. rime of sowing 'l ime of Give fruit. 

.seed. planting. 

Ordinary (eail>) . F»*bruary-March April-May August to fanuary. 

Ditto (late) .April-May Septum lw^r- 0 » tol>er Oetobei to ^ larch. 

Kuli . . Septemlier-OctoVier Octohei -November February to .May. 

'Vo obtain fruit from May to September, trees that hav^e teased to give 
fruit early, say at the middle of February, should be pruned, manured, and 
irrig.ilcd Fresh shoots will be thrown out which will flower and Ixiar 
fruit, but of somewhat inferior quality. 

Diseases, ^c. — The seedlings, while still in the? nurseries, are sometimes 
much injured by a kind of green-coloured grub resembling much in 
appearance those fee'ding on cabbages. The young plants are sometimes 
totally destroyed by red ants. There is another insect which destroys 
both the plant and the fruits. Stagnant water is very injurious to begun 
plants. Begun plants are sometimes attacked by a disease known as 
tulshimara among the rayais, because the leaves of plants so attacked 
resemble in appearance those of tuhhi (Ocimum villosum). Such plants 
will yield no fruit, and as soon as the disease makes its appearance, are 
uprooted and thrown away. 

Cosl of Cultivation, Outturn. — The following figures giving an account 
of the approximate cost of cultivation .are taken from the Report of the 
Bengal Agricultural Department, quoted above ; — j 


CULTIVATION 
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Ten ploiighings at 6 annas each . . . . 

■ 3 

2 

0 

Planting, 6«nen ..... 

1 

S 

0 

Hoeing 4 times, 4 each time 

. 4 

0 

0 

Oil-cake, 2 maunds ..... 

. 2 

(. 

0 

To irrigate 3 times, 2 men each tim« . 

. 1 

8 

0 

Pluclfing ..... 

1 

0 

0 

Kent . 

2 

0 
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Melongena. 

CULTIVATION More complete returns of the cost of cultivation and the outturn are 

obtainable from the Madras Experimental P'arm Report for 1876. Two 
plots of brinjal were grown during the year 1875, and the following is the 
cost of cultivation and value of outturn 

Plot I. 

Area of plot 1 acre. 

Date of planting nth March 7875. 

,, harvesting ...... May isth to October 10th. 

Culiivation expenses, 

'' J? a. p. 

Seedlings, value of . i S o 

Manure, 600H) of oibcakc at loolb pcr*|Ri and 6 loads 

of farm manure at 12 annas per load . . . . 10 S o 

Cattle labour, in ploughing ana working theland’.bj pairs of 

cattle with drivers, at 12 annas per day . . . . 4 14 o 

Watering, 14 waterings at Ri each . . . . 14 o o 

Manual labour, planting seedlings in the field, spreading 

manure, &c., 1 1 men, at 3 annas per day . . .210* 

Hand-hoeing and digging during growth of the crop, 43 
men at 3 annas, 5 women at 2 annas, and 2 boys at li 
annas per day • . 8 74 o 

4 ^ »3 o 

As the effect of the manure would operate over, at the least, three 
years, tw’o-thirds of its cost must be deducted, thus reducing the cultiva- 
tion expenses to R34-13-0. The plant began to bear in May, and conti- 
nued to bear until the end of October; during this period the total weight 
of fruit gathered was 3,108^, which was sold in the field at an average of 
pies per viss, realising R41-4-0. 

I Plot II. 

Area of plot 2,or»8 square yard.s. 

Date of planting ...... 20th April 1875. 

,, harvesting ...... June 7th to November 9th. 


MEDICINE. 

Leaves. 

2296 

Seeds. 


2297 

FOOD. 

2298 


Cultivation expen ses, 

a a. p. 

3 

2 14 o 
II 00 

^ J 12 o 

Manure, 10 loads of farm-yard manure . . , .500 

23 U) o 

The crop was sold in the field for . . • . . 45 1 6 

Medicine. — The leaves are said to have narcotic {Baden Powell) and 
the seeds stimulant properties {Atkinson). 

Food.— Brinjals are much eaten by the Natives, whenever procurable, 
and by the Europeans in India during the summer months when other 
vegetables are not to be had. The Natives use them (a) in curries, (/») 
roasted in hot ashes and mashed with salt, onions, chillies, and lime-juice, 
or mustard oil, (<?) cut into slices and fried in oil, {d) pickled w'hile young 
and tender with mustard oil, chillies, salt, etc. {L. Liotard). By Europeans 
they are usually prepared by being half-boiled, the interior scooped out 
and mashed with pepper, salt, and butter, then replaced and baked. 
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Solaaum nigrum, Linn, ; FI. Br. Ind., IV., 22^; Wight, lc.,t. 344. 

Syn. — S. Rii iiRO M, Miller ; S. triangulare, Lamk. ; S. vili-gsi' m, Lamk.i 
S. incektum, DttnaL ; S. nodiflokum, Jacq. ; S. Koxbuhghii, Dunal' i 

Vern. — Makoi^ Hind.; Gurk/imdi, kdknuichit makot tulidunt Beng. ; ; 
Pick katit Assam ; h'dmbcif kwan saf aa/cn, kdckmddu ruxunji'iy (the ; 
irtiit — ) Wrtito, Pb. ; Kdrozi^i, PUSHTIJ ; Kan per un, SlND; Kamum, 
j^huii, tnakOf Bomb.; Munna-takalPpullunif manattak-kali, Iam. ; 
KanchPpundu y kdehi, kdmanchi^ kasaka, kamanchi cheitu, k/ikanxttc/ii, 
gdju cnettu, Tel.; Kalu-kung-waireya, tibbatu. Sing.; Kukamachtf 
Sans.; ^Anh-us-rsd'lap, Arab. 

References.— i;r., Prod., III., i^o ; Botss,, FI. Orient., IV., 2S4 ; Rnxb., 
FI. Jnd., Kd. C.B.C , igo ; Kura, For. FI. Burm., II., 224; Stenvart, Pb. 
PL, 160 ; Aitchhon, Kept. PL Coll. Afgh. Del. Com.,(jT ; Sir W. hlhnt, FI. ; 
Andhr,. 52,56, 7 S» b'o, b'r, 125: Rheede^ Hort. Mat., X., t. 73 ; Rumphius, | 
Amh., VI., t. 26, f, 2 ; Lace, Flora of Quetta, MSS.; Phartn. Jnd., ; 
O'Shaughnessv, Beng. Dispens., 462; Irvine, Mat. Med. Patna, 65; 
Medical Topog., Ajmir, 145; U. C. Dutt, Mat. Med. Hind., 2\0, o02 ; 

S. Arjun, Cat. Bomb. Drugs, gk ; Dvmock, Mat. Med. Ih. Ind,, 2nd ; 
Bid, h 3 <y ; Baden PorvelL J^h. Pr., 362 ; Useful PL Bomb. (AAP., j 
Bomb. Gaz ), 167, 202 ; Boswell. Man., Nellore, t2S ; to Note on , 

Condition of People of Assam (vide Agri. File 6 of iSSb) ; Gazetteers ! 
A^- B’. P., P, S3 ; JV., I.XXV. ; X., 314 ; Mysore Coorg, I., S 3 : Agri.- 1 
Ilorti.Soc. Ind., Jour . (^New Series), I.,g 6 ; Did, Forester, lll.,^ 3 ti; 
XII., App. iS, I 

Habitat. — A herbaceous or suffrulescent plant, found throughout India 
and Ceylon up to altitudes of 7,000 feet. It is distributed to all temperate 1 
and tropical regions of the world. ^ i 

Medicine. — In Sanskrit works of medicine, the berries of this plant are 
described a.s having tonic, alterative, and diuretic properties, and are said to , 
V>c useful in anasarca and heart-disease. They are used for these purposes , 
V)y Native practitioners of the present day, and are given as an orciinarv i 
domestic remedy by many of the Natives, who regard them as cool and 
moist, useful in fevers, diarrhoea, and ulcers. They are employed both , 
externally and internally in disorders of the eye-sight and in hydrophobia 
{Baden Powell). The juice of the plant is also considered medicinal, and ^ 
is given in doses of from (> to 8 ounces in chronic enlargements of the liver. 
After expression it is warmed in an earthen vessel until it loses its 
colour and becomes reddish brown ; when cooled, it is strained and ad- 
ministered in the morning. It acts as a hydragogue, cathartic, and diu- 
retic. In smaller doses it is used as an alterative in cVironic skin diseases 
such as psoriasis (Dymoch). Rumphius, who describes this species, also j 
says that in bis time it was used by the Amboyans to bring out the erup- 1 
lion in the small-pox of children, and that the Chinese employed the luice , 
of the leaves to alleviate the pain in inflamm.ation of the kidneys and j 
bladder and in virulent gonorrhoea, diseases which he declares were much , 
more prevalent and severe in that country than in Europe. i 

Chemical Composition. — It was from this species that the alkaloid 
solanine was first isolated in 18-0 by Defosses of Bisan^oa (v. Solanum . 
dulcamara) . . | 

Special Opinions,—^ “The whole plant is much used as an article 
of diet for dropsical patients and those suffering from chronic inflamma- 
tion of the liv'ir, ike.” {Assistant Surgeon Mokund ball, Agra). “ Diuretif, 
absorbent, and laxative. U,soful in dropsy** {Assistant Surgeon Nihal 
Sing, Saharunpor e). “ The decoction of its ROOT mixed with a little goor is 
given to produce sleep*’ {Surgeon H. li^. Hill, Manhhum). “An extract 
made of the lp.avEvS, i ruit, and tender portions of the stem, has been em- 
V)loyed here and found to be a very useful and effectual laxative and diuretic, 
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I especially in dropsy, connected with heart disease. The extract, however, 
will not keep lon^, soon becoming mildewed. To prevent this, some country 
spirit was invariably added to it. when the extract is about to become 
of a proper consistence. Dose of the extract : From J to 2 drachms once 
or twice a day ” (Apothecary 7 . G. Ashneorth, Kumbakonamf Madras). 
“ I have used with success a decoction in jaundice, chronic enlargement 
of the liver, in combination with acid nitro-muriatic. it has also been 
found useful in hepatic dropsy** (Assistant Surgeon Bhag^van DaSf 
Baivalpindi, Panjdb). “The juice is exten.sively used as an external ap- 
i plication in dropsy ** Surgeon T. N, Ghose, Meerut), “ 7 

■ leaf is chewed in ulcerated states of the tongue, in slo|natitis, and dys- 

pepsia '* {Native Surgeon T, R. Motdelliar, Chingleput, Madras Presi- 
dency), “ Diuretic, cathartic. Fr sh juice dose 2 to 8 ounces. Extract 
l to 2 drachms** (Apothecary T, Ward, Madanapalle, Cuddapah). 

Food.— The LE.4VES and tender shoots are boiled like spinach, and 
thus eaten in many parts of India. When ripe the berries are often 
eaten by children, without any bad effects. 

I Solanum spirale, Roxb,; FL Br Ind.y IV., 230. •. 

Vern. — hagua, Silhet ; (The root—) viungas kajur, Patna. 

References.— Fl. Jnd , Ed. C.B C., 23 o ; Kurz, For. FI. Br. 
Burnt , //., 227 ; Irvine, Mat. Med. Patna, 68. 

Habitat.— A herb, or under-shrub, of Assam, the Khdsia mountains, 
East Bengal, and Upper Burma; found at altitudes up to 3,500 feet. 

Medicine. — The root is said by Irvine to be given in Patna as a 
narcotic and diuretic in doses of from gr. i to grs. viii. 

3 . torvumi Sivarlz, ; Fl. Br, Ind., IV., 2^4 / Wight, Ic., t. 

Syn. — S. STKAMONiFoi.iuM, AVjrfe., F/. /nil., C.B.C., 192 ; S. ker- 

ROGINEUM, 'Jacq. ; S. PSEUDOSAPONACEU M, Blumc ; S. WlGHTll, Miq, 

Vem. — Goia begun, Beng. ; Sundai kai, Tam. ; Chundai kai, Tel. 

References. — /;c., Prod., Kill., Pt. /., 260; Roxb., Fl. Ind., Ed. C.B.C., 
192 ; Kurz, For. Fl, Br. Bt4rm., II., 22^ ; Dalz. 6^ Gibs., Bomb., FL, 
ns ; Lisboa, IJ . PL Bomb., 202 ; Alpin, Rtp. on Shan States (ibby.86) ; 
Gazetteers, Mysore & Coorg,!., 63 ; hid. Forester, III., 238, 

Habitat. — A shrub, 8 to 1 2 feet high, or flowering as a herb; found 
throughout the tropical regions of India, except the western desert tract. 
In Bengal it is very common. It is distributed to Malaya, China, the 
Philippines, and Tropical America. 

I Food. — The fruit attains a considerable si2e and is used as a vege- 

table, especially in times of scarcity. 

: 3 . trilobatum, Linn.; //. Br, Ind., IV., 236 ; Wight, Ic., 1.834, 

Syn.— S. acetos>«fomum, Lamk. ; S. canaranum, Miq. 

Vern. — Nahhi-dnkuri, Uriya; Uchchinta, uste, tella uste, mulla'-muste ; 
Tel. ; I'udavullay, thuihuvelai, 'I'am. j Alarka, Sans. 

References. Kill., Pt. I. ,287 ; Roxh.. FL Ind., Ed. C.B.C.^ 
192 ; Kurz, For. FL. Br. Burnt,, II., 224; Sir W. Elliot, FL Andhr., 
nd, 180, 18$, 187 ; Bidie, Cat, Raw Prod., S. India, 39 ; Ainslie, Mai, 
Jnd., II , 427 ; W. W. Hunter, Orissa, JJ., l8r, App. 11 . ; NelLore, Ma^ 
nual, 129-, Gazetteer, Mysore & Coorg, !., 55, 63 . 

Habitat. — A scandent under-shrub, 6 to 12 feet high ; frequently 
found in the Western Deccan Peninsula from the Konkan southward. It 
I « is met with also in tidal sw'amps in the Malay Peninsular from Arracan 
i to Malacca, and in Ceylon. 

I Medicine.— The roots, leaves, and tender shoots of this creeper are 
i all used in medicine by the Tamuls; the tw'o first, which are, bitter, are 

' occasionally given in consumptive cases in the form of electuary, decoction, 
or powder (Ainslie), 
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Food. — Among the 'rdigiis, the leaves are much used as a vege- ' 
table, and their consumption is believed to improve the intellect. 

Solanum tuberosum, Linn. ; FL Br. Ind,, IV., 22^. j 

Potato, Ln ^. ; Pomk de tekke, /r. / Pome de tera, //, / j 
Kaktofeei , Gtrm . | 

Vern. — AU, Hind.j Alu, Bf.ng. ; ^/u, N.-W. P. ; Kumaon; Alu, \ 
Pb. ; Batata, Bnwn. ; Batate, Mar. ; Batata, Ciuz. ; Wallarai ktlangu, : 
'i AM. ; ALu riuidalu, uialay f(u(ida, 1 EL. ; Batute, lilii, Kan. ; Rata < 
innala. Sing. ! 

References, — ste^vart, Ph. PL, r^o; Aitchison, Flora of Lahoul, Journ. [ 
Linn, S^c.y X., 74 ; DC., Cirit^. Cult. PL, 4S; Mason, Burma <&* Its \ 
Pot^plc, 4^^, 7^ ; Sir IP. Elliot, FI. Andhr,, 14; Birdivood, Bomh. Prod,, 
171 ; Biidrn PifiorU, Ph, Pr., J5A, shj ; Atkinson. Him. Hist. ^A^, 
N - W. Gas.), 314. 70J, 750 ; rsoful PI. ILwjb. {XXV.. Bomb. Gas.), 
167; Hi on. Prod., .'V.-tP. tWov., Pt. V. {VeiL'etuhles, Spin’s, and 
Fruits), /y ; Roylc, Prod. Rps., 68, 6g, 22S, ,i6o ; 'f. G. Baker in Journ. , 
Litut. Sor., XX 48 <j ; Grii^j^, Manual of Nilghiri Hist., 134 ; Report, 
Govt. Garden and Park, in the Ndgiris {is i-hj), ,Vo. ^y; Man. Bomb. Rev. 
Ac, is., tot ; Settlement Ri ports : — Panjdb, Kangra, 28, 28, 80 \ Lahore, 

9, !2 ; J/asara, AV-Vf^ ; A'.>IP, P,, Kumaon, Ahp., S3 ; Central / rovince.s, 
Chhindivara, 28 .• 'tubhulpore, 86 ; Pori Blair, 1870-71,25 ; Kumaon. Off. 
Rep., .79 ; Gazetteers : — Bomhay, VlJl., 183 ; VP/., io3 ; Panjdb, Simla, ; 
59; Lahore, 87 ; .V.- IP. P,, /P., Ixxv. ; M ijsore ^ Coorg, J., 63 ; Rep. ' 
2U;ri. /Lpt. Bengt , i88Yj, 2O, {apf.) lix., Ixxxvii., xc,, xeiv. ; 1886-87, 9, ' 
14 ; Assam ( /.V‘'.;-i5), j, 21 ; ( i'^85-86), ig {1887-88), 21 ; Bomhay, {1881- ' 
82), 4 ; (/883'84^, 12 ; { f'^84 85), 20 ; {i888-8g), 27* Agri.-Horii, Soc. j 
Lid , Trans. V///.. 3()7'3iS Jour., II., Pro. 8(j, 293,417-42^ ; Sel ,417- 
426; III., Pro. 61, 230; JV., Set. jS ; V., Set., 37; VI., to-i3; Pro., \ 
3i ; MIL, Sel., 157, 158; IX., Pro., 26, 102, 123, 129. i3o ; X., 63-65; [ 
83, Sel., /. ; XII/,, 38o ; Hero Series, III., SeL, 44-48 ; IV., 34, 3$, Pro,, 
nt, s r, 48 ; V., 3s, 43, xlix,, 1. JLo., x ii., x/r. ; VI , Pro., xxxvi. ; : 
17 /., 61-66, Pro. 147. 159 : VIII., Pro., 15, l6, 58 ; Tropical Agrieul- \ 
tiirist, March, 1889, 624, 637 ; Ind. Forester, XIII., 190-192 ; Indian 
Aj;ri., May fSth, 1886 ; July 20fh, 1887 ; June 2nd, l<S88 ; The ''Hug- j 
lishman,'' Augu.\t 191)1, 1887; Jour, Ritval Hort. Soe,, XI,,4 6Ps; \ 
Smith, He. DLt , 337. 

Habitat. — With rctcrt'iice to the indigenous habitat of the potato, 
DeCandolle statrs that tlie only localitv in which it is found really wild, in : 
a lonn which is still seen in our cultivated plants, is Chili, and that it is ■ 
very doubiful whether its natural home extends to Peru and New Grenada. 
According to Mr. J. G. Baker, however, in the Journal of the Linn;ean 
.Society undoubted forms of Solanum tuberosum, have been found wild in i 
Lima and New Grenada also, but the plant is everywhere, one occurring ■ 
at a comparatively high altitude and in a dry climate, and is met with ! 
nowhere in the near neighbourhood of the coast. Specimens, referred by ' 
M. DeCandolle to S. tuberosum which had been obtained near the coast j 
of Valparaiso bv Mr. Alexander Colcleugh, Secretary to the Legation nt 
Rio Janeiro and by Mr. Darwin on the sea-coast at the Chonos Archi- * 
pelago, have been referred by Mr. J. G. Baker to another species— -S. ■ 
Maglia, Schechf, thereby verifying Mr. Darwin’s sagacious remark in the | 
last sentence of his description of the C'honos plant : — ‘‘It is remarkable I 
that the same plant should be found on the sterile mountains of Central | 
Chili, where a drop of rain does not fall for more than six months and 
within the damp forests of these western islands.” ! 

History.*^ It is proved without a doubt that at the time of the dis*- i 
covery of America, the cultivation of the potato was practised with every 
appearance of ancient usage in the temperate regions extending from 
Chili to •New Grenada at altitudes varying w'ilh the latitude. The true 
potato was not, however, apparently known to, or cultivated by, the abori- 
gines of the Kastern temperate region of South America, nor bv the 
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inhabitants of Mexico, before the advent of Europeans by whom the cul- 
tivation was extended to these regions. In F.urope tlie pot:ito was first 
introduced, at some period between 1535 and 1585, into Spain whence its 
cultivation spread into Portugal, Italy, France, Beigium, and thence into 
Germany. The introduction into Ireland by Sir Walter Raleigh’s com- 
panions, in 1585 or 1586, was independent, but considerably after the era of 
its first cultivation in Spain. It was on this occasion obtained apparently 
from Virginia or Carolina, whither it had most probably been spread from \i^ 
original home by some Spanish or other travellers, since there seems to be 
no evidence of its cultivation in North America by the aboriginal racer. 

The date of the introduction of the potato into India seems unknown, 
and very few facts can be gathered to give grounds for even an approxi- 
mate date. It must, at any rate, have been widely cultivated in India 
before the beginning of the eighteenth century, since Roxburgh, who wrote 
at the end of that period, says that it was in his time cultivated largely 
during the cold weather and produced abundant tubers, and that this 
cultivation must have been going on for some considerable time, since the 
Hindus make it an article of their diet, a thing which they will not do with 
any vegetable that has not been introduced at least fifty years. The pro- 
bability is that the cultivation of the potato was introduced into India from 
Spain, whether directly or indirectly it is impossible to say, some lime 
between the end of the sixteenth and the beginning of the eighteenth 
centuries, 

CULTIVATION IN INDIA. 

At the present day it is cultivated more or less in all parts of India, both 
in the plains and in the hills, up to an altitude of 9,()()(^ fed. The following 
extracts from Agricultural Reports, District Manuals, and other sources, will 
convey to the reader some idea of the importance and extent to which the 
potato is now cultivated in India. 

Bengal. —The account here given will be found tf> be a reprint of what 
occurs in the Agricultural Report of Bengal ( 1886) : — 

'‘This valuable crop is largely cultivated in the Hooghly and Burdwan 
districts, and the cultivation of it is yearly increasing. The spots that 
have generally been selected for its cultivation are the old beds of rivers 
which have either changed their cour.se or have altogether dried up. Most 
of these places may be connected by a line which, commencing close to 
Baidyabati station on the East Indian Railway, passes along the T'arakes- 
war Railway line almost throughout its length; between Haripal and 
Tarakeswar it changes its direction, and coming close to the important 
village of Chakdighi in the Burdwan district, passes along the Chakdighi- 
Memary road; at Memary it crosses the hiast Indian Railway line and 
comes to Satgachi ; it then changes its direction again, and passing along 
the Burdwan-Culna road via Bohar, comes to within a few miles of the 
sub*divisional town of Culna on the Hooghly. The places most famous for 
potato culture are Nalikul, Haripal, and Singhur in the Hooghly, and 
Memary, Satgachia, and Bohar in the Burdwan districts. 

The best potato soil is a sandy loam having as fine a texture as pos- 
sible. The soil must not be saline, nor must it contain too much iron. 
.Soils cox\i^\T\\ng kankar or nodules of carbonate of lime are also considered 
by the ryots unsuited for potatoes. As artificial irrigation i.s indispens- 
able in the cultivation of potatoes— canals, tanks, jhils, or some other form 
of reservoir for water must be close by. The ryots mostly make use of 
tanks or small rivers in irrigating potato fields." Irrigation frprn wells is 
not resorted to, but the practice of potato-growers in the Patna and the 
Shahabad districts shows that where labour is cheap ard the water is within 
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a reasonable depth, this mode of irrigation can be profitably adopted. CULTIVATION 
All the necessary requirements for the successful cultivation of potatoes j Bengal, 

are met with near small rivers or their old beds. Sandy soils near large I 
rivers are coarse-grained. The south-eastern part of the division along 
the Hooghly below Howrah, and along the lower courses of the Damudar 
or Riipnarayan, being subjected to strong tidal currents, is not suited to 
growing good potatoes on account of the soil containing too much common 
salt. Land along the upper cour.ses of these two rivers, as well as that 
along the Burrakar, Ajai, and the More, is too coarse-grained and con- 
tains too much of iron. Here and there, however, detatched areas are to 
be met with all qver the division where all the conditions requisite for profit- 
able potato culture exist. 

* The different varieties of potatoes grown here may be classed under two 
heads. Th< ilcs/ti or country varieties including usha, jhati, benajharn, 
goro, ax\d thikre and the imported varieties known as the Bombay. Of 
the country varieties the benajhara is the best. The Bombay variety is a 
middlosized, thick-skinned, and mealy potato, and is grown to a very 
limited extent, and its cultivation being almost entirely confined to the vil- 
lages of Singhur, Haripal, and Nalikul. Generally speaking, the seed 
used by the ryots is very bad, no care being taken either to select good or 
to ii\troduce new' seed. 

“ Generally the smallest potatoes are used for seeds, but the middle-sized 
tubers are admitted to be better. Three different kinds of seed are used. 

If a potato plant be raised, it is found that there are small potatoes close 
tt) the surface; then there arc the large and middle-sized potatoes and 
below them again small potatoes. For seed purpo.ses are used the small 
potatoes close U) the surface as w'eil as those found below the large pota- 
toes. Of these two, the former, when partially exposed to light and turned 
somewhat green, are considered very good for seeds, while those found 
below the large potatoes are regarded as the w’orst for this purpose. But 
the best potato seeds are obtained in the W'ay described below. While the 
plants are still quite strong and healthy the earth is removed from around | 
the large tubers, which, though somewhat immature, are raised and sold 
in the early market at a high price. The parts of the plants immediately 
above the ground are then covered with earth and the fields are watered, 
so that a second crop of middle-sized potatoes is thus obtained and kept 
for .seed. 

“ Much c.ire is taken by the rvots in the preservation, though little or 
none in the selection of seed. After potatoes have been sorted those 
kept for seecl are dried in the sun and .spread over a bamboo struc- 
ture (machan) in a cool part of the house. The potatoes must not be 
kept in heaps, but spread as thinly as possible. If sufficient space be 
available, they should be so kept that one may not touch an other. At the 
setting in of the rains potatoes begin to rot, and then the rotten and 
diseased ones should be picked off as frequently as possible, for one rotten 
pntalo w'ill spoil all w'ith w'hich it comes in contact. Potatoes kept for 
seeds are sometimes much injured by a disease known as laihara, the lac 
disease. The first symptom of this disease is the appearance of a white 
powdery substance like wheal-flour around the buds or the eyes, which 
when pressed with the fingers become red. The potato so attacked rots, 
becoming quite watery within. I'he disease makes it.s appearance in llie 
months of Ashar, Sraban, and Bhadra, and is very infectious : when it 
once makes its appearance, all the potatoes in the village, and sometimes 
even in •the neighbouring villages, are sure to be attacked by it. Gene- 
rally out of 10 maiind.s of poiataes kept for seed purposes, 7 maunds 
are ordinarily available for planting at the soNving time, but when the lac 
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disease makes its appearance, it often happens not even a single potato 
remains. 

—Potatoes are often in this division grown on the same field 
year after year. A newly britken field does not give a good outturn. 
Potatoes are generally grown after paddy as a second crop, but a field 
which grows only pi^tatoes gives a better crop, and on such fields potatoes 
may also be grown much earlier. 

“ Tillage. — Early planted potatoes are likely to bring greater profit to the* 
cultivator, but early sowing is attended with some risks. Fo: the early market 
potatoes must he put in immediately the rains have ceased, for sha’ild 
there be heavy showers after the potatoes have been planted, whole fields 
may be totally injured, thus requiring replanting or growing with some 
other crop. Of the two varieties, the and the hill potatoes, it is 

necessary that the latter be put in earlier, because while by proper irriga- 
tion the plants of deshi potatoes may be kept up till the end of Falgoon 
(middle of March’, the hill pota'oes will die off by the end of Magli 
(middle of P'ebruary) ; and if put in late, there will not be sufficient time 
for the proper growth of the tubers. Potatoe.s arc sometimes put in as early 
as the end of Bhadra (middle of September), but the most general time lor 
planting is the end of Aswin (middle of October). When potatoes follow 
aus paddy, as is generally the case, as soon as the latter has b(‘en harvested, 
the land should be ploughed repeated! v. d'he objeci to be kept in view in 
preparing lands for potatoes is to pulverize the sail thoroughly, and lo culti- 
vate as deeply as possible. It is also necessary completely to eradicate the 
weeds and the roots of the paddy. Ail this is t^riected by the repeated use 
of the plough and the ladder. Clubs are somet mes used in breaking the 
clods, especially if the land be heavy. I'he furrows sho dd be made light, 
but as close as possible, and after every ploughing the ladder slnaild be 
passed. It is also necessary that after the paddy has been harvested tlic 
.soil should be at least once thoroughly dried by e.xposurc to sun and air. 
This is done by not passing the ladder over the field aftiT the first two 
ploughings, but laying it in open furrows, Soin -times when the paddy is 
harvested, the land is left too dry to work with the plough : it will I lien be 
necessary t<.) water the field before commencing with the ploughing. 
Where fields are set apart for the cultivation of po! aloes after potatoes, 
without the intervention of anv other crop, there is mucli time to work the 
land. This is done at Nalikul, the greatest potato-growing village in 
Bengal. Here potato fields are sometimes enriched by green manuring. 
At the beginning of jaistya (middle of May), indigo seeds are thickly 
broadcasted in the fields intended for potatoes. At the end of Ashar 
(middle of July), the plants are ploughed in and mixed with the soil. 

“ When the land has been well prepared, it is levelled as 
perfectly as possible by passing the ladder several times over the 
field, which is then divided into a number of plots by water channels. 
A number of main channels are first drawn from the headland* to the 
bottom of the field, dividing it into a number of long strips about 40 feet 
broad. Smaller water channels are then made across these strips at a 
distance of 15 feet from one another. Now by means of a piece of rope 
and two sticks the spaces between the smaller water channels are marked 
by a number of lines parallel to the main water chaimels, and at intervals 
of 22 inches; lines arc also made parallel to the smaller -ivater channels 
equidistant from two contiguous ones. Finely powdered oil-cake is now 
spread along these lines, and the soil turned up by the kodali. The kodali 
must be made to go as deep as possible. Potatoes are then p-^anted by 
hand along these lines. The seeds must be put in deep enough to save 
them from the scorching sun. Small entire potatoes, of which the shoots 
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have developed to 2 or 3 inches* are generally planted in case of the country iCULTIVATION 
varieties. Not to break the shoots the earth over them is placed very j Bengal, 
carefully, but it is at the same time necessary that this should be well 
pressed to .save the tender shoots from the sun. These two conditions 
arc fulfilled by making the earth over each of the seeds into a hemi- 
spherical ball. The Bombay potatoes are not planted entire, Vjui are cut into 
pieces containing one or two buds. In case of the country variety the 
rayats prefer middle-sized potatoes with onlv one strong bud. A potato 
with a number of eyes gives weak plants. Tlie potatoes are planted at a 
distance of about 7 inches in the rows. 

*' Afier-treatment, — In case of the deshi potatoes the plants will come | , 
over ground in*a week ; the Bombay variety will take a little longer. If i 
the plants do not come out in due time, it will be necessary to apply water, | 
whicti is done in the following manner. The main and the smaller 1 
channels are filled with water, and tht-n by means of a shallow earthen vessel ! 
called shiiT'J, water is thrown intf» the space between the minor channels, 1 
one-half of which is watered by the channel on one side, and the other | 
half by the channel on the other side. If a crust be formed by this water- i 
iVig, it should be broken. 'I'he plants now generally come out, but if i 
lluTc be failure in any place, the process should be repeated. Plants, | 
however, which come out without watering, sliooting through the dust as I 
it is called by the ryot, are much stronger. After a few days again apply | 
water in the way described above, hoe the space between the rows of 1 
potato plants by a kodali, and stir up the soil along the lines of plants. 

When the plants have grown to a iieighl of about 6 or 7 inches, the opera- 
tion ol earthing up should begin. The field is watered as before, the 
spaces between the rows are hoed, and the plants slightly earthed up. 

This first earthing up, called kani maft, is done by placing a little earth 
with a corner of the tcodali. After this operation has been done, the Held 
appears as if laid in ridges, and as if the plants had been planted on these 
ridges 

i'he next operation is called sara or finishing the earthing up. 

The field is once more irrigated, but henceforward by letting water pass 
through the furrows between the ridges, the plants are top-dressed with 
powdered oil-cake, and finally earthed up. This finishes all the import- 
ant operations in potato cultivation ; the only thing that now remains ' 
is to irrigate the field once in every seven to ten days. ' 

“ Manures.— The manures applied to potatoes are well-rotten dung, 
mustard and castor cakes, and ashes, more fields being manured with 
castor cake than with any other manure. Dung is used only a well- 1 
rotten state, and that a long time before p<natGes are put in, so that it I 
may be well mixed with the soil. Green manuring with indigo seeds is, so ; 
far as I have observed, resorted to in one or twe* of the best potato-grow- | 
ing villages. The quantitv of manures used depends not on the require- i 
ments of the fields or the crop, but on the means of the cultivators, j 
Generally about 20 maunds of dung and S to 10 inaunds of oil. cake I 
are used per bigha. Half of the oil-cake is used at the time of planting, j 
and the other half as a top-dressing when the plants are a second time ; 
earthed up. I 

Harvestint (. — Except when the potatoes arc intended for the early 
market, the vyots do not lift them til! the plants die and dry up. The 
general harvest time is the end of Falgun. After the potatoes have ' 
been raised they are sorted, the largest and the middle-sized ones are 
sold, aijd the smallest are kept for seed and household use. 

“ Diseases —The most dreadful potato disease known to the ryo! is dhastt 
or rot. This disease first makes its appearance on the root just be!i>w the 

s. 2330 


Manu*’'^s# 

2328 


Harvesting 

2329 


Diseases. 

2330 



2J0 

^oTanu'm 

tube ros um. 

cultivation! 

in 

Bensral. I 


Cost. I 

2331 I 


i 


Assam. 

2332 


Dictionary of the Economic 


Cultivation of the Potato. 


ground, which rots, and the upper portion of the plant dries up. Hundreds 
of potato fields are sometimes totally destroyed by this disease, and the 
loss is immense. It does not seem that the disease is induced or even in- 
fluenced by any peculiarities of the soil or climate. It is very probably 
propagated through the tubers, and in the tubers if not induced, is at least 
much aggravated, by continuous heavy showers and high temperature in 
Sravan and Vhadra, Another diseiise from which potatoes in Bengal 
sometimes suffer is curl, by which the leaves are curled up, and the plants 
at first become stunted in growth, and afterwards dry up altogether. Of 
the ins .‘ct pests, a kind of red ant sometimes does great injury, maldtig 
holes through the tubers at first, and then causing the death of the plants. 
These insects are found more in coarse-grained red sand than in any other 
soil. Fresh dung applied to potato fields is supposed to discolour the 
tubers, and gives rise to various kinds of insects. 


Approximate cost of potato cultivation. 
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** N.B , — The cost is very variable. Sometimes each time the field is irrigated 
cultivator has to pav more than a rupee, and the seeds often as much as l>s:?(i t«> 
K25. The price of the oilcake in some years rises to Ki-S a rnatmd. It a field is to 
be planted with potatoc^s tor the first tim", instead of 6, some 20 ploughings will be 
needed. 'I'he cost therefore may amount to nearly k6o. 

**Thc yield aciain is even more variable. In some of the places now and th('n it 
exceeds even iraunds per bigha. If the plants arc attached with dhasa^ it may 
come down to below kj maumls. 1 think I shall not be much out of the mark ii I put. 
down on the average the cust of cultivation at ^35, and the outturn at 50 maunds 
per highOy woith as many rupees.” 

Assam.-— Potato cultivation is largely carried on in Assam, chiefly in 
the Khdsia hills, although it grows well, too, on the chars of the Brahma- 
putra. In the Khasia hills, the methods of cultivation are very rude. The 
crop is generally grown from small seed, all the best p>otaloes being kept for 
sale, and is produced on land which is utili.sed for the same purpose from 
year to year without intermission. Further, two crops are constantly 
taken off the same land in the year, and it not infrequently happens that 
to allow of the ground being prepared in time for the aqlumn crop, it is 
necessary to take up the early crop before the potatoes’ have properly 
ripened and the haulms show signs of decay. The natural result of this 
is a potato that will not keep properly, but which rots after even a few 
days’ storage {Reports of Director ^ Land Records and Ag^iculiuye, 
Assam ). Potato disease has been present in Assam to a limited extent since 
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1885, but it was not till 1887-88, when the crop turned out an almost i 
utter failure, tfiat attention was directed to its ravages and attempts made | 
to prevent them in future. Since that time, old fields have been largely 
given up and the importation of fresh seed from other parts of India has 
been beneficial, and in the Report of the Director, Land Records and 
Agriculture (1889-90) it is reported that “the disease which has annually 
attacked the potato crop in the Khdsia hills for the last three years appears 
to be disappearing.” 

North-West Provinces. — In his account of the vegetables of the North- j 
West Provinces Mr. Atkinson writes : — ‘‘The potato flourishes well ini 
thie hills at Naini Tal, Almora, Paori Lohughat and beyond Masiiri. : 
and also in the^plains. The potatoes grown in the hills uf»doubtedly j 
attain a larger size and have a better flavour, but owing to the frequent i 
sowing of the same seed in the same places, have of late become waxy ; 
and watery. To remedy this a large quantity of new seed has been im- * 
p(^rted from England to renew the stock. The average price of hill pota- ! 
toes in the season at Masuri is J^d. to sd. a stone of 14^3, of the plains i 
variety, in the plains 2iL to 31/. Drill cultivation is that usually adopted, j 
imd in favourable years it is a prtifitable crop. In the Gazetteer of tlie j 
Himalayan districts, North-West Provinces, Mr. Atkinson remarks that j 
the potato, which now forms an important article of export from Kumaon, ' 
was introduced in 1843 by Major Welchman, and that the seed is from , 
time to time renewed by fresh importations.” 1 

Panjab. —Both on the plains and in the hills potatoes are largely cul- 
tivated in the Panjdb, especially in the country around the larger cities 
Thus in the Gazetteer of the Lahore District we find it stated: — “This 
esculent has become quite an article of commerce, and Natives are begin- 
ning to consume it largely ; they are grown in some quantities around the 
city of Lahore, and are procurable all the year round ; but from August till 
December they are imported from the hills, as during the hot weather : 
those grown In the plains become watery and bad.” In the Panjab hills 
potato cultivation is carried t)n to a considerable extent. Thus the account ' 
given in the Settlement Report of tiie Hazara District is as follows ; — “The : 
cultivation of potatoes in the hill tracts adjoining Murree was introduced i 
shortly after annexation. The crop was at first cultivated by Hindus from ; 
the Panjab, who leased fields from the resident villagers at cash rents; but i 
the villagers are now beginningto cultivate it themselves. Its success is ; 
very variable, so also is the price for which it sells. It also requires much | 
more tending than the maize crops and exhausts the land to a greater j 
degree. But despite these drawbacks it is probable that its cultivation 
will extend considerably, more especially as its consumption by Natives is ■ 
on the increase ” ’ | 

Central Provinces. — I’otato cultivation is carried on to a considerable j 
extent in several districts of the Central Provinces, but of late years owing | 
to the constant use of seed grown in the same ground, the tuber has 
dtJteriorated much both in size and quality. It is generally sown in October 
and taken up in Februarv or March. It is planted in rows for convenience 
of irrigation, but after being sown the rows are not usually further earthed 
up as in England. | 

Bombay. —'The Annual Report of the Director, Land Records and Agri- j 
culture, Hombav ( i8SvS-Si)), gives the following account of potato cultivation 
in that Presiueiu v : - “ Phe crop was raised over 11,700 acres against 
12,200 acres in last year, chiefly in the following districts : Poona (9,800 
acres),' Ahmadnagar (550 acres), Satara (530 acres), Ahmedabad (200 acres) 
Kaira ( if)o acres). Apart from its use.is .a food on ordinary days, it is in, 
extensive use all over the country among Hindus on days of fast, when 
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grains are forbidden. The Mahabaleshwar potato is well known. In 
Ahmedabad it is largely cultivated, especially on the dry beds of rivers which 
are peculiarly well adapted for its growth. At the Bhadgaon Farm in 
Khandesh it was grown so successfully some years ago, and the rayats 
took up its cultivation so readily, that Pdchora has now become a market 
for potatoes. The potato is extensively cultivated in the Poona District, 
chiefly in Khed, Sirur, Junnar, and Purandhar tdlftkas. The produce 
finds its way to the Poona and Bombay markets. In the Khed tdluka 
where the area under potato (7,000 acres) is the largest, it is one of the 
best paying agricultural products. Two varieties arc grown — one the 
mealy, which has a thin, smooth, light brown peel, the other having a 
thick, rough, dark peel and becoming waxy when cooktd. For the better 
kind, the country is indebted to the late Dr. Gibson who, in 18:^8, imported 
the Nilgiri and, again, in 1845, an excellent stock of the Irish potato. 
Potato is produced in the deep red soils which prevail in the north-east 
of the tdluka* Land yielding potato is usually cropped twice during the 
year. As a dry crop it is planted in July and gathered about the end of 
September, and as a garden crop it is planted in December and gathered 
in February. Owing to the ready sale it meets in the Poona and Bombay 
markets, and the large profits it yields, the cultivation of potatoes has 
very considerably increased, having in some instances entirely superseded 
that of sugarcane. The produce of the Khed tdluka is now sent by the 
cultivators direct from the Telegaon station to Bombay. The potato 
merchants of Bombay write their orders by post direct to the principal 
cultivators. From experiments conducted by the Assistant Settlement 
Officer, Mr. Whitcombe, the yield of potatoes per acre from dry crop land 
was found to be I2,ooo[b and from irrigated land i8,oooib. The prices 
ruling since 1848-4.9 have fluctuated from R;> to R7 per palln of 240!!).’* 

Madras.— ln this Presidency it is chiefly in the Nilgiri Hills that 
potatoes are cultivated, although attempts at their introduction have been 
made elsewhere with a varying amotint of success. Even from the 
Nilgiri hills it is reported th.at this crop, although it has longbee^n cultivated, 
*'has, of late years, been more or less of a failure owing to potato disc, iso 
and from constantly growing the tubers in the same piece of ground 
by which the soil gets exhausted” (Manual of Nilgiri District). 

Burma. — “The introduction of potato cultivation in British Burma 
has engiiged the attention of the Provincial Agricultural Department, and 
of the Agri. -Horticultural Society, since 1882. Seed potatoes were pro- 
cured from England and Scotland, but the trial did not give good results 
at first. In 1S83 an outturn of nincleen-fold in the Karen hills was the 
highest ; the size of the potato dug was generally small, although there were 
many gathered, whidi went five, six, and eight to the pound. The people 
of several villages in the Karen hills sowed the tubers and obtained yields 
with more or less success. The Agri.-Horticultural .Society of the Province, 
in its Report for 1883. wrote ; — “ It is a source of satisfaction to know that 
the initiatory measures taken by this Society in introducing this excellent 
tuber have at last resulted in one large Military cantonment being regu- 
larly supplied. ” 

Medicine. — The tubers when dried are often employed as a substitute 
or adulterant for salep. 

Food. — The potato is now used as an article of food by almo.st all 
classes in India when attainable, but are said by Natives to have a ten- 
dency to cause indigestion and flatulence. As already stated it is 
eaten extensively, especially by Hindus on fast days when grains arc 
forbidden. 
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_ , ^ [ IC; t- ' 39 ^- 

Solanum verbascifolium, Zj««. ,• Fl.Br. Ind.,IV., 230; Wighi, 

Syn. — S. PUBESCKNS, Rnxb. ; S. BKUNTHUM, Don. 

Vern * — Dursult Nkpa« j Sivor, Lepcha; Asheta, N.-W. P.; Chichora, 

C. P. ; Kala wnxia, tidn, old^ kharaminet PB, ; Rassigadi mdnu, Tel. 
References* — DC., Prod., XIII , Pt. I., 114; Kurz, For. FI. Br. Burnt., 
II., 22$: GtimhUt, Man. Timh., 273; Dalz. & Gibs., bomb. FI., 17$; ! 
Stewart, Pb. PL, 160 ; Sir W. Elliot, FI. Andk>., b'8, i63 ; Atkinson, Kcon. 
Prod. N.- IV. P., Pt. V., gr, g6 ; Gazetteers W. P., I., 83 ; I V., Ixxv. ; 
X., 314 ; Mysore & Coorg, I., $6 ; Agri.-Horti, Soc. Ind. Journ., X., 26 ; 

. XI I L, 317 ; XIV., 68 ; Ind. Forester, XI., 4. 

Habitat.— A shrub or small tree, frequently met with throughout India ^ 
in the Tropical and Sub-tropical zone. It is distributed to South-[£ast : 
Asia, Malaya, North Australia, and Tropical America. j 

Medicine. — It is used medicinally by the Natives, but its properties are ; 
unimportant. i 

Food. — In Southern India it is cultivated for its FRUiT„which is eaten in ! 
curries. 1 

• Structure of the Wood. — I-ight yellow in colour, soft. 

[ nV. hi, Ic., /. 1401. \ 

S« Xdinthocarpum, Schrad. WmdL; FI. Br. Ind., IV., 2j6 ; \ 
Syn. — S. jAcguiNii, Willd. ; S. diffusum, Roxb. ; S. virgin ianum, | 
Jaaj. : S- ARMATUM, Br. j 

Vem. — Kateli, katai, ringni, lIlND. ; Kantakari, Beng.; Rengnie, khat^ { 
khatayi* Patna ; Rangaini janum, Santal ; Bheji bf gun, ankrdnti. i 
Uriya ; Ringni, t'. P.; IVarumba, mahari, kharidn martighune,manwli, ' 
choti nuiuhari, harnauli, kandidri, pilak, (the fruit— ) kaiela, batkoteya, ; 
Pb. ; (I he root-) a(I(ray*ja-denay, Sind.; Ringni, Deccan ; Bhu' , 
ritjgni, ringni, Bomb,; Bhuiringani, Mar.; Bhoyaringani, Gez.; 
Cundung katric, kaHdan^kattiri,‘\ .\'tA. \ Pinna tnulaka, nela mulaka, 
Jidda us te, vankuda, nella molunga,yEl.. •, Ella-battu, kattu'wel-battu. i 
Sing.; Kantakari, nidigdhika, Saks. 

References.— Prod., XIII.. Pt. /., 3o2 ; Roxb., FI. Ind., Ed. C.B.C., 
igi ; Kurz, For, FI. Burm., II 224 ; Thwaites, En. CeyL PL, 217 ; Dais, 
ah' Gibs., Bomb. FI., >7$ ; Stewart, Pb. PI,, t6r ; Sir IV. Elliot, FL Ann hr.. 
74, j3i, i53, f79t tb!8 ; Pharm. Jnd., 181 ; Ainslie, Mat. Ind., II., go. , 
u. C. Dutt, Mat. Med. Hind., 208-210, 3o3,3n ; S. Arjun, Cat. Bomb. ' 
Drugs, gg ; Murray, Pi . & Drugs, Sind, \S8 ; Dymock, Mat. Med. H '. 1 
Ind., 2nd Ed., 636 ; Year-Book Pharm., 1880, 2$o ; Trans. Med. & Phys. 
Soc. Bomb., New Series, No. 4, IS4 ; Baden Powell, Pb. Pr., 363 ; Drury, 
U. PL hid., 3g7 ; Useful I 1. Bomb. {XX V., Bomb. Gas.), 202 ; Boswell, 
Man., Nellore, 140 ; Baroda Durbar, Cahutta International Exhibition, ; 
No. t68 ; Settlement Reports: — Central Provinces, Chanda, App.VI ; '' 
Gazetteers: — Bengal, XV., 439 ; Bombay, V., 27 ; XVIII., 48; Panjdb, 
Karnal, 16; M-IP. /^, 83; I V., Ixxv, ; X ., 314 ; Mystrre & Coorg, ■ 

/., 63 : Hunter, Orissa, II., ; App. IV., 180, App. YI ; Agri.-HorU 
Soc., Ind. VI., $0 ; X., 26 ; Nc'w Series, I., g6 ; Ind. Forester, III., 
238 ; IV., 232, 234 ; VP, 23g ; XII., App., /8. , 

Habitat. —A very prickly diffuse herb, commonly met with throughout ; 
India, from the Panjab and Assam to Ceylon and Malacca, and distributed | 
through South-Kasl Asia, Malaya, Tropical Australia, and Polynesia. | 
Medicine. — The koo i' of this species is, like that of S indicum, much used i 
in Hindu medicine as one of the ingredients of the highly esteemed dasa- j 
mula (see Desmodium gangeticum). It is believed to have expectorani I, 
qualities, and islargely given in cough, asthma, catarrh, and pain in the 1 
chest. The fruit is thought to possess properties similar to those of the 1 
root Both root and fruit are given in medicine in various forms, such as | 
decoction, ftlectuary,j 5 ^/;»'iVrt, and are usually prescnt>ed in combination with ; 
other expectorants and demulcents (U. C. Dutt). | 

In the w<irks of Muhamnndan Medical writers, three kinds of Solanum * 
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are described, all of which have somewhat similar medicinal properties. 
Their according to Dymock, is Solanum xaiithocarpam, and is 

recommended by them lor use in asthma, cough, dysuria, catarrhal fever, 
I leprosy, costiveness, and stone in the bladder {Mat, Med. W. fnd,). 

In Southern India Ainstre notices the use of the root as an expectorant, 
and says it is much given in the form of decoction, electuary or pill in 
( coughs and consumptive complaints, and in humoral asthma. 

A description of the uses of S. xanthocarpum is given in the suppfe- 
j mentary list of the Indian Pharmacopoeia, where it is staled that, in addi- 
tion to having expectorant and diuretic properties assigned to it by the 
peopleof India, the stems, flowers, and fruit have, iij the opinion of some 
European practitioners, bitter and carminative qiialit!e.s and are useful in 
those forms of burning of the feet [igntpeditis) which are attended with a 
vesicular watery eruption. It is also remarked that fumit*ations with 
the vapour of the burning seed-s are in high repute among the Natives as 
a cure for toothache, probably because they act as a .sialogogue. No 
chemical c.xamination of the plant appears to have been made 

Special Oimnions.— § “ The decoction of kaniakari is much uspd as 
a diuretic in both active and passive drop.sies. It is .advantageous]) given 
in combination w'ith alcohol and other mineral diuretics, and tluring its 
use, milk diet should' be prescribed [Surgeon E. S, Rrander, 
F,R.CS,Edin,t /..!/,/)., Rungpore), “ A strong diuretic in cases of dropsy. 
Useful in chronic diarrhcxia ’’ {Civil Medical Officer Forsyth, P RA'.S. 
Edin,, Dinajp ore). Decoction of the plant is used ns a febrifiige^^ 

{Surgeon A. 6^ Mukerji, Noakhally). “ Decoction of kakhkari commonly 
used' by native baids in fever and cough ” { Assistant Surgeon S C. Rhatfn- 
charjil Chanda^ Central Provinces). It is said to possess stoinacluc 
and antibilious properties, when prepared and administered in the follow- 
ing manner : — The pods are freed from the seeds, boiled with buiter-miik 
and salt, then dried in the sun by day and soaked in buner-milk by night. 

It is so treated for four or five da\% and then fried m and 1 riten 
{Surgeon Major D. R. Thomson^ Mu.. CA.E., Madras). “The secnis art 
rubbed whth water, and applied over local inflammations and swellings ’ 
{Surgeon Major Robb, Civil Surgeon, Ahmeiabad). “ A decoe:ion o 
kantikari is given with benefit in cases ed cough and cold atlcnd( d will 
WvcT {Assistant Surgeon R. C. Gupta, Bankiporc). Kanticary, khat- 
papra, and goluncho : I have heard that native physicians employ these in 
the form of decoction with good effect, in chroric malarious fevers. Kanti- 
cary promotes the secretion of urine, and. therefore, may be useful in 
dropsy cases, gonorrhexja, &c. ” {Surgeon J. Ff ranch Muller, M D , I. M. 
S., Said pore). 

Food. — In some places the seeds are eaten. 

SOLENANTHUS, Ledeb.; Gen, PL, 11 . ,848. 

Solenantbus sp., Boraginea. 

Vern. — Zrt'Wiif, (root^*) mulintPis. ; Shomd, dimmuk. Lad. 

Reference* — Stewart, Pb. PL, iss* 

Habitat. —A perennial herb, found in parts of the basins of the Chenal» 
and Jh : 1 am, at 4,000 to 10,000 feet, and in Ladak up to 16,000. 

Medicine.— “ fhe pounded root is applied to abscesSes,aiid is exported 
to the plains’' (Stewart). 

[Vol. II., 244; Urticackas. 

Solenostigma Wightii, Bl. ; see Celtis Wightii, Planchlj 
Soma, see Ephedra, Linn.; Gnetace^e ; Vol, III., 246. « 
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SONCHUS, Ltnn, ; Gen. PI., //., 


„ , ... r II4Z. CoMPOSITiE. 

Sonchus arvensis, Lmn.; FL Br. Inl., in., 414; Wight, Ic., t . : 

S. ORIXENSIS, Rnxb.; S. LONGIKOLtUS, Wall.; S. WiGHTIANUS, | 

: Ban-pHang, Beng. ; Birbarannon, Sak- j 
^I'eV tapeta^ ( Ha. • Bhan^ra^ kata bhanf^r^ a jungli tamdku^ | 

References.— fij_ C.B.C.. 593 ; Vaigt, Hori., Snb. Cat., I 
fie ; Sir n Hdot, FI. Andhr., ;.7 ,• Baden PuweU, Pb. Pr., 3 SS ; \ 
A .-li , p, /I'., Lrxti, ; Jnur, Agri.-^llorti, Soc. Ind.^ XJV.^ 6. ; 

Habitat. - A rr»i]ky h(Tb, with creepintj root-stock, met with throughout j 
India, b<>th wild and in cultivated places, scarce in the plains, common in ' 
the Hwnalaya and the Kh/isia mountains up to 8,000 feet. , 

Medicine. Amonir the Santals the root is given in jaundice {Re7KA»\ 
t(i7npbell). In the Panjiib this plant is credited with similar medit inal 
properties to those of Lactuca scariola (see Vol. IV , 578). 

Fodder.— ( .attic are fond of every part of the plant, which, on being 
woiindcd, discharges a milky juice. This thickens into a substance 
resembling opium \Rg.x burgh), 

S. oleraceus, L/un.; /y. Br. hid., IIT,, 414 ; Wight, h., /. 1141. 
Milk 1'histle. 

Syn.— S. CILIATUS, Lamk. ; S. Royleanus. Wall. 

Vern. — 7//<7/;yv7. f*ATNA ; Dodak, Ph. ; Bafrirtta^ Tel. 

References. — DC., Prod., VJl., 184 ; Voigt, Hort. Sub. Cah, dJJ : Sir- 
7V(irt, /V/. P/.. t,\0 ,* ]'cijr-B(tok Pharm., ihy6. 23 o ; Irvine , Mat, Med. 
Patna, 1 17 : Gassetteer, A'.- If'. P., IV., Ixxiii. ; Agri.-Hortt. Soc. Ind. 
7 ourri., XIV., 6. j 

Habitat. — An annual weed, found in fields and cultivated places I 
throughout I ndin, ascending to 8,000 feet in the Himalaya. It is found 
wild or introduced in ail temperate and many tropical countries. 

Medicine. — Tlie root and leaves are used by the Natives of F^engal 
in infusion as a tonic and febrifuge { Irvine). The ancients and European 
herbalists of the middle ages valued this plant highly as a galactagogue 
and in di.sease.s of the liver. 

Food and Fodder. — I'he Kashmiris arc said to use it as a vegetable 
[Stewart). Cattle are vt ry fond of it. 

SONNERATIA, Linn./.; Gen. PI., /., 7*^^. 

[ /. J 40 . ; LyTIIR ACE.T,. 

Sonneratia acida, Linn. f. ; FI. Br. Lnd., II., 57<;/ Wight, /c., 

Syn. — Rhi/.oi'hora CASKOi.ARis, *inn.; Aublf.ti.v caseolaris, Gtrrtn. 

Vern. — Orrha, nrrhakit, Beng. ; Sundart gnud, Uriya ,• Ta-hu, ta~ntUf 
Ih’UM. ; Geddr-kiLlala. Sing. 

References.— A’r a'/’., /'V. hid., Kd. C.B.C., 40$; Brandis For. Ft., 242 ; 
Kurz, For. Ft. Bunn, 5^/^ ; Gamble, Man. Timb,. 2oS : Dais. Gibs., 
Bomb, FI., (.8 ; Mason, Burma Ff Its People, S^4. 74^> Mu rray, PL tP' 
Drug.s of Sind, tQS : Drurv, IL PL, 3 g<d ; Lisboa, C. PL Bomb., 80, 

S I ; Gaarfteers : — Bombay, A'l '., 434 ; W. If'. Hunter, Orissa, //., Kapp. 

VI . ) ; hid. Forester, VI., 124 ; VII h, 40 J : Agri.-Horti. Soc. Ind., Trans., 

VII. , 0 o ; Bheede, Hori. MaL, III., t. 40 ; Rumph., Amh., III., t. 74. 

Habitat. — A.ismalj evergreen tree, met with in the tidal creeks and lit- 
toral forests of India, Burma, and the Andamans. It is distributed to Java 
and Siam. 

Medici{ie. — The fruit is used as a poultice in sprains and swellings. 
The fermented JUICE of the fruit is said lobe useful in arresting hcem- I 
orrhage. 
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The Himalajran Laburnum. 


Food. — In the Sundarbuns the acid-bitter fruit is eaten. It is also 
used as a condiment by the Malays. 

Structure of the Wood. — Grey, soft, even-grained. Weight 3ilb per 
cubic foot. 

Domestic.— A kind of silkworm feeds upon the leaves. The wood is 
said by Beddome to be used for models- It is largely employed as 
fuel, and in Ceylon and Sind is used as a substitute for coal on coasting 
and river steam boats, a purpose for which it is said to answer better thiffn 
any other kind of wood. 

Sonneratia apetala, Ham.; FL Br, Ind., II., s'^9- 

Vem.^Keowra, Beng. ; Khirwth Uriva ; Kam-ha-ln, Burm. 

References.— FL hid., Ed. 40S ; Kttrz,For. FL Burm.. 

h, ; Gamble. Man. Timb., 20s ; Mason, Burma Its People. 4^0, 
746 ; Lisboa, U. PL Bomh., So : IV. W. Hunter, Orissa, /75 > 

Ind. Forester /., S ; Agri.-Horti. Sac. Jnd, Trans., VI I., 6o ; Jour., 
IX., (Sd) t. 2, 57. 

Habitat. — A moderately-sized tree, met with in the tidal creeks of 
Bengal, in the Deccan Peninsula as far as the Konkan, and in Burma. 

Food.— The sub-acid green fruit is used in Burma in curries. 

Structure of the Wood. — Sapwood grey, heartwood reddish-brown, 
moderately hard. Weight 441b per cubic foot. 

Domestic. — The wood is used for house-building and as plank ng for 
packing cases. It is not much valued. 


SOPHORA, Luin. ; Gen. PI., I., jjy. 

A gfenus of trees or shrubs bclonjjincr to the Natural Order bF.GUMiNO.s..F, 
and comprising above twenty species, widely distributed in warm countries. 

Ten species are indigenous to India, none of which are of much economic value, 
but it seems possible that Sophora japonica, a valuable tree the timb(.;r of 
which is used in japan for many domestic uses and whose flower-buds form 
the principal source of the Chinese yellow dye, may be acclimatised in some 
parU of India. 

Sophora alopecuroides, Zmn. / Fl. Br. Ind.,11.,2^0 ; LEGUMiNoSiE. 

Vcm. — Gudzurdkha, PuSHTU. {MSS. 

References. — />C., Prodr., II. , g6 ; Mr. J. H. Lace, fl of Quetta Dist., 

Habitat.— An undershrub of the temperate regions of We.stern Tibet, 
Afgbdnistan, and Baluchistd.n. 

Fodder, — The pods are browsed by sheep and goats {Lace). 

S. mollis, Graham; Fl. Br. Ind., II., 2^1. 

The Himalayan Laburnum. • [ Wall. 

Syn. — FJdward.sia mollis, Foyle, III,, t. 32, f. 2 ; Sophora Houghiana, 
Vem . — Kun, kohen, mdlan, buna, bankeinti, tilun, tarni, brisari, katht, 
Pb. ; Ar^hawdn, AfgH. 

References. — Stewart, Pb. PL, 6R ; Gamble, Man. Timb,, ri6 ; Brandis, 
For. FL, 132 ; Aitchison, Bot. Afgk. Del. Cam., ; Gazetteers'. — H.AV. 
P., IV., Ixxi. ; X,, 30Q ; Panjdb, Bannu, 23 ; Derc Ismail Khan, ig ; 
Ind. Forester, V., tjg, 184, t86. 

Habitat. — A low spineless shrub of the plains and low hills of North- 
Western India from Hazara and the Salt Range to Kumdon and Nepdl, 
ascending to 4,000 feet in altitude. 

Fodder. — Goals browse on it, but it is said to be fatal to other animals 

s. 2377 
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Juar Millet. iG. Watt.) 

Sophora robusta, Roxh,; seeOrmosia robusta, Wight: Vol. V., 494. 
SOPUBIA, Hamill.; Gen, PL, II,, gyo, 

[ PHULARIKiE. 

Sopubia delphini!‘olia, G, Don.; FI. Br. Ind., IV., 302; Scro- 
^ Sya.- Gkrardia delphinifolia, Linn. ; G. Mkyneana, 

SIA COROMANDKLIANA, Koth. 

Vern . — O udh d H, Bo m b . 

References. — Roxh., FI. Ind., Kd. C.B.C., 4gf ; Dal<s. & Gibs., Bomb. FL, 
DyiJfock, Mat. Med., W. Ind., Stir ; Gaeetfeers IV. P,, 

<^v?/ IV,, Ixx't). ; X., S^4 / Bombay, XV., 439 » 

H&bitat. — A handsome, erect, annual herb, found in Banda, Behar, the 
Otjccan Peninsula, from the Konkan southwards, and Ceylon. 

Medicine. — The juick of the plant is applied by field labourers in the 
Deccan to their feet to heal sores caused by exposure to moisture. It is 
astringent and stains the skin at first yellow and afterwards a black colour 
{Dpni^ck}, 


(G. Watt.) 

SORGHUM, Pers.; Gen. PL, III., 1135. 

A genus of grasses which belongs to the Tribe Andropogone.-k. It em- 
braces one or two of the must iinpoitant millets, as, for example, the ^iidr of 
Indian agricuUui^ — a cereal which, after rice, is perhaps the must valuable single 
article of f<X)cl in this country. If Bengal (the great rice-eating province) be left 
out of consideration, yuur takes the first place as the staple of Indian diet, and 
ranks a long way before wheat, barley, or Indian corn. The millions of the 
population of Imfia live far more on millets and pulses than on rice, wheat, and 
bailey. 1 he chief millets are and Bdjra, but of the former there are 

iiuineruus varieties and races, and even (accoiding to some botanists) seveial 
species. Some of these are grown becau.se of the sugar contained in their stems, 
othcis because oi their grain, while a third class imiy be said to be cultivated 
exclusively as green fodder for cattle. 

Dr, Roxburgh, at the beginning of this century, referred the Indian forms to 
Andkoi’Ogo.n and described five species under the section now isolated as the genus 
.Sok(iHUM, namely, A. bicolor, Roxb., A. Sokghum, Roxb,, A. ckrnuus, Roxb., 
A. SACCHARATus, Rflxh,,, and A. LAXus, Linn. Hackol, the most recent author 
who has written on this subject, has returned these and many other forms to the 
genus An’DRofogon and treated them as cultivated states of one common species 
under the oldest name for the series, vix., AnuroPogon Akondinackus, (=»A. 

HAi.KPKNsis, Sibth., Hot.cus HALEPKNsis, Linn>, Sorghum halepfnse, Pers.). 

It would be beyt)nd the scope of this work to deal with purely botanical problems, 
and therefore the advisability or otherwise of HackePs reduction of the genus 
Sorghum need not li© gone into further. But the piobability of all the cultivated 
lurms being but varieties or races of one species, — and that a plentiful wild plant in 
India, has a distinctly piactical significance. The following may be given as the 
chief varieties recognised by Hackel 


_ Var. I., saocharatus, Kwrnick. 

oyn. — Holcus .saccharatus, Linn, ; M. DocnNA, Forsk. ; Sorghum 
SACCHARATUS PcTS., fton Roxb,; Anoropogon SACCHARATUS, Prrs-, non 
Roxb. 


This form is said to be extensively grown in Africa and America, the plant of the 
former country beiv^g the Imphee fSvN. — S. Caffrorum, Kunth.), and o! the latter 
the Sorf'ho, which is mainly cultivated on account of sugar, but the giain and straw 
are also of great value. 


Var. II.. techniohus, Katrnick. 

This is sfcoken of as a form with lax infiurcscence, having long branches. It is ex- 
tensively cultivated in the Mediterranean regions and in North America. It is the 
plant chiefly ujjcd for brooms. {Conf. with p, 29$.) 
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Var. III., vulgaris, Pers, 

Syn. — Holcus Sorghum, Sorghum vui gark, ; Andkopo- 

GON Sorghum, Roxh. 

This is said to have a more or less crowded obovatc panicle of generally pale- 
coloured spikelets. Under this Hackei mentions three sub-vat ieties :*•’ TV Picus, with 
yellowish spikelets; ^thiops, with blackish or reddish spikelets; and japonic us, 
w'ith vvhitisn spikelets, but larger and broader than in tvpi. us. I'he figure 15 in 
Professor Church’s Grains of India may be taken to tepresent the type 
form of this plant — an erect, elongated panicle built up of cmnpact racemose spikes, 
which, in their ultimate sections, appear almost sessile. 

Var. IV., niger, Kunth. 

This is said to differ chiefly from vulgaris in the datkcr colour of the inflore- 
scence and grain. 

Var. V., cernuus, Kwrnick. 

— Holcus ckrnuus, Ard. S. ceknuum, Host., also Reich. It.^ t. 80, 
f. 466; A. cernuus, Roxb. ; A. cernuus, Kunth. ; S. bicolor, Willd. 

This is said to be very much like vulgaris, except that the stalk of the panicle 
is thick and rigidly rcflexed, so that the inflorescence becomes nodding. It is reiioiG'd to 
be cultivated in Africa, Egypt, Portugal, Greece, Asia Minor, Persia, India, etc. In one 
part of his work Hackel speaks of this as grown in the highet mountainous parts of 
India. I hat remark is probably in allusion to Roxburgh’s .Manipur habitat, but, in 
another page, Hackel quotes Wallich’s No. 8777 A'., as an example of cernuus— 
a specimen which was collected on the plains of tlie North-West Provinces, namely, at 
Allahabad. Duthle &. Fuller’s Plate VI. {Field and Garden Crops) as near as 
possible represents the plant which it is here accepted as that denoted by Hacke). 

Var. VI., Durrha, Forsk. 

Syn. — H olcus Durrha, Forsk. 

1 his is an African, Egyptian, Abyssinian, and Persian form, which has a vn y 
crowded panicle. U is, says Hackel, one of the most impoitant articles of lood in 
Afiica. 

Var. VII., Roxburghii, Hackel. ^ 

Syn.— A. S.ACCHARATUS, Roxb., non Fers. ( ? A. bicolor, Roxb.), 

Th\<. a remarkable form, with long, pointed, very hairy spikelets, and a widc- 

i inilnrA^cence, each division of which is borne on a long naked peduncle or 
spreading will find that a white and ared-grained form of the plant, uxognised 


j- 1 will hnd tnata wniicano areu-giamcu 

pedicel, t,,fJ IXcc. are described below-the cq.iivalents of A. saccharatos, 

^'«rand A bIcoloR. Roxh. Hackel refers to certain African (Nifier) sheets of 


this oiant which the writer has had the pleasure of consulting at the Royal Herbarium, 

1 hese have an undoubted affinity to S. HALERENSE, so that, if Hackel s re- 

J all the cultivated forms to that species, be not considered desirable (by futuic 

fn'leTcrtor) It LeinVltkely that in this one instance, at all events, his views may be up- 
■kMA ^R.ii many years ago. Sir William Hooker arrived at the same opinion (see 
574 ). “ This is certainly,” sap Sir William ‘Hhcsp,.i« so 
.a,,, 1. AW», -i.sh rj 


much S«hrthc. it be more th.n a large variety of S. HaLEPSttsa. Itgro. 
She height of 6 or 8 feet, with very ample spreading panicles ; . . . 1 he Nun s 

mens from the inundated banks of the river, arc still more luxuriant, and then 1 


It glows to 
Nun speci- 
their large 


Pikelets Tbout 4 lines long, clothed with red-brown hairs, give them a very rich aspect 
Wal varieties of the S. vulgake, Linn., are generally cultivated in Guinea, as well 
« the .S. SACCHARATUM.” The peculiarity of the I 


cthi’chlofmTlax ffiHore^enceraVe'Verh^^ the m^t disti^tive characteristics of this 

pTant. It would seem likely that Figure i6 in Professor Ohurch S Food Grams of 

T«dia is intended to represent one of the numerous forms of Rox 6 urGHII, but for the 
f^t that the spikelets are too rounded and apparently glabrous. In some respects 
the description given by Roxburgh of his A. bicolor agrees more nearly with 
S halepense (var. Roxbwrohii) than with S. vulgare. The writer has ex- 
perienced some difficulty in finally deciding this point. A. BlcOiOR,^0fr4., has, 
from the description, the lax verticclled inflorescence of this form. Roxburgh lays 
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the Sorghum Millet. 


{G. Watt.) 


stress on the value of the number of valves (or glumes) in the hermaphrodite 
ncliter flowers, in tl«e distinction of the various species of this genus. A. SORGH 


and 

_ > species of this genus. A. sorghum, 

J\oxb, (r’.jt'., Sorghum vulgare), has three valves to the neuter Howers, while those 
t)t A. BicoLOK arid A. saccharatus like the wild species S. h A i.EpEN.srs) have 
only une or two. 'I he inflrrresr ence of these two forms is also very similar, so that 
it is juobabie A. BICOI.gk should be regarded as the red or dark-coloured form, while 
KoXBi-RGHii (c-A'',, A. SACCHARATUS) is the white State of tire Cultivated .series here 
dealt with, 

* I'he reader will find further particulars below regarding A. saccharatus, Roxb.y 
as met with in India. I hc r'hief oV>ject of the present chapter is to exhibit the views 
hekl by Hackel, on the var ieties rjf this important group of millets. In conc lusion, 
the*; clot i.‘, it nc'ed only be added that Hackei mentions three otlier forms even more 
ol>s< U! ely defined llu\n those given alrove, 

riurse aie WiGHTii met with in South India; GLOBOSUS — a Seram jrore (Cal- 
cutta) plant, described by Volgt .as having almost oi)>icular blunt spikelets; and 
MiUli-oRMis — a Bengal plant with small spikelets, white and very hairy, speci.ally 
around the margins of the glumes. I he sheets of what may l>e this la.st plant (in the 
Kew Hei barium), have, however , exceptionallv lar ge spikelets, so that not only regarding 
these, thice vdant.s has the wrilcu experienced the greatest pos.siblc* difficulty in rcrog 
ntiing Hackel’s loi ms, but he is fry no means certain that he can dl.stinguish more 
than three, it not rather c»nly twer, vulgaris, sacchar.m us, and Ro.xburghi i, 
the last two being very profrahly only different cultivations from S. H.ALFeKNSF.. 
It is cpille likely, however, that all the for ms may, as Hackel thinks, have tc’be regarded 
as vai ieties and racc?s of one species, and that'x plentiful wild plant in India and Africa, 
the grains oi which in both countr ies ate, in times of .st'arcity, regular ly collected as 
an article erf l<»od, 'I'he late Mr. Bentham in hi.s review of Targioni-Toz-Zelti’s 
.Vrt/c.s- ou F*Iants, advanced the opinion that all the cultivated 

forms rrf Sc)RCiHUM would have* to be regardt*d a.s derived from S. HAfKr'FNSK. J he 
form which apju oaclu.-s nearest to S. H alkpensk is the Indian cultivated plant which 
Roxburgh iloulrtfirlly a>>,igned to Holocu.s saccharati .s, /.intj. In part sup- 
port of therrr bein^ possibly two species, however, the fact may be mentioncid that ap irul- 
trirally tluuc’ are rn India two crerpsof this millet, and many forms which the Natives 
leadt’.y lecognrse a. s belonging to ihu one or the other rr rtp. It would thus seem that 
India has as strong a claim as Afric'a to being regarded as the home ot certain of the 
cultivated forms ol tlri.s millet. DeCandolle assigns the whole series to .•\lrica. 

Sorghum bicolor, WUld.; Gramikk^ 

Syn. -lIcH.cus mroi-OR, Linn.i* ; Axdropogo.n’ p.icolok, Ku>iih., Non 
Rnxb. ; (according to Hackei, in DC., Pkon. IV., ^i’^) ; A. CER- 

NUUS, Ritxb. ; LAXU.S, Linn. (acci>rding to Sir W. Elliot). 

yje.vn.'^Kald murha !*., killo-dt^bdhdor, ded w;z, Beng. ; Sundia {Broachy 
acecuding to Dalzell &. Qibson). Bomb. ; Gaddi janumu (according ti* 
Elliot), Tkl. 

References. -^Rnxb., FI. Ind.^ Kd. C.B.C.^ go-gi ; Birdivood^ Bomb. Pr., 
// 2 , ; Sir W. Hllinty Fl. Andhr.., sb; also in Trans. Bot. Soc.y F//., 

2<S2-2f(f; ; Bomb. Gaa.. 11.^404; Agri.-Hort. Soc. Ind .’. — 'Trans. 
Vltl.ygb. 

Habitat. — According to Roxburgh Andropogon cernuus fa variety of 
Sorghum) is “ cultivated by the inhabitants of Manipur, Kunko, and other 
mountainous districts immediately cast of Bengal.*' Hackel, who places it in 
his Vciriety cernuus, mentions one of Wallich’s plants as representing this form, 
the specimen alluded to having been collected at Allahabad. It is thus 
probable that the form here indicated is in reality cultivated throughout 
India. The ^^]y character mentioned by Hackel th.al would seem to 
isolate it from the other states of vulgaris is the fact that the inflorescence 
is rcflexed. Roxburgh, on the other hand, says that the grain i.s milky 
white ; that the stems branch freely from the root ; that the lower joints 
throw out copiously verticils of roots (if the plant be suffered to remain for 
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more than one year on the soil) 3 that the panicles are large, oval on more 
slender branches than in vnlgaiis, “but in such as terminate the primary' 
stems, the form is tjbscure, from the drooping habit of their branches ; 
that the awn is so small and short as to be hid within the glume; and 
that the neuter flowers are very minute, and consist of only one or two 
slender villous calycine glumes. 

This seems to be nothing more than a white-grained stale of S. vulgare 
with a rather dense and heavy head of fruits w hich, by its weight im)re than 
anything else, frequently tends to droop. If this be so, it is fairly frequent 
throughout India. The name bicolor, if justified by being the older t, is 
probably the least appropriate. Roxburgh’s bicolor is very generally 
recognised as a dark tvvo-coloured grain, quite distinct from the variety here 
dealt with. (Conf. with the remarks under S. halepense and the section 
on Bombay S. Wlgare). 

Sir Walter Elliot, in a very^ able paper (Trans, Boi, Soc.^ VlL^p. 26’./), 
discusses the seven chief forms of Sorghum, recognised by Kunth, 
Andropogon Sorghum, Brot.^ A. niger, Kunth., A. cernuus, Roxb., A. bico- 
lor, Roxb., A. rubens, Kunth., A. saccharatus, Roxh., and A. caffropim, 
Kunth., as forming a series of cultivated races which, if they miyht not be 
viewed as referable to one specic.s, at most but constitute two species 
represented by S. vulgare, Pers , and S. saccharatum, Pers. He thus held 
very nearly the same view’ as Hackel has recently advanced. In his Flora 
AniWU'a, however. Sir Walter places A. laxus, Roxh,, as a synonym for 
A. cernuus, Roxb., but modern writers (and apparently correctly) give 
A. laxus as a .synonym for S. halepense. Royle,in a paper on “ Corn awi 
Pasture Grasses of India f sa\s, “A. cernuus is a distinct .species.*' 
Dalzell Sl Gibson describe, under the name Holcus cernuus, a Bombay 
cultivated Sorghum, which the writer is di.sposed 10 transfer to A. sacchara- 
tus, Roxb. (A vulgare var, Roxburghli, Hackel). The above is briefly tlie 
chief notices that exist, in Indian works, of the plant under consideration. As 
already stated it possesses very little claim to being viewed as anything 
more than a race of S vulgare, but is apparently _a very prolific plant, 
especially if fodder be the object aimed at. 

Food and Fodder —The grain appears to be the chief form of judr 
grown by the hill tribes on the eastern frontier of India. Cattle are said 
to be very fond of the fodder, and, from its manifesting a power to survive 
frr more than one year and to branch freely from the ground, cernuus is 
perhaps, better suited than any other form for the purpose of fodder. 

Sorghum halepense, Pers,; Duthie, Fodder Grasses of N. Ind,, 

In the United States it is known as Johnson grass, Cuba grass, 
Mexn’s grass. 

Syn.— Holcus halepensis, Linn.; Andropogon halepensis, Sihth, 
A. LAXUS, Roxb, f A. SORGHUM, Biot,, var halepensis (according to 
Hackel) ; Sorghum gigantbum, Edgew, 

Vern.— Baru, Hind. ; Kdltt-mucha, Beng.; Galla Jdri, padda jal/a gudi 
(ChAnda), C. P. 5 Bdjra, harm, bara (Banda), Bun del. ; Buru, rikhon, 
da, Bhabar. ; Bikhonda, Kumaon ; Brahdm, Kashmir ; Baru, barwa^ 

„ hrakdm, PB. ; Barua, PuSHTU; Bowdri, MkRWarA; Kartal, (Berar) 

Deccan ; Gaddi janu, Tel ^ 

References.— FI, Ind,, Ed. C.B.C., 91 ; Stewart, Pb, PI,, 262,- 
Ainslie, Mat. Ind., II., 112 ; Indian Forester, XII., App., 2 S ; Gaset^ 
teersi—N. IV. P., {Bundetkhaud), ^ 5 ; (^gra), IV., Ixxx. ; (Himd» 
Inyan Districts), X., ^ 2 /, 692 ; Settl. Repts., C, P., (Belaspore), 777 ; 
Punjab {Karnal), rg ; {Hoshiarpur), 14. 
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Habitat. — A tall, perennial grass, with creeping rhizomes and numerous 
suckers. Common all over India in cultivated and uncultivated ground. 
Roxburgh says, it (A. laxua) grows in hedges, on banks of water-courses, 
and on land that has lately been cultivated. Atkinson alludes to its 
occurring wild in Bhabar. Ainslie says that in Rajmahal (according to 
Hamilton) a kind of bread, which is very palatable, is made of three seeds 
junf^rah, butah, and bura. He affirms that the first of these is Sorghum 
• saccharatum, the second Zea Maya, and the third Fennisetum typhoideum. 
As having a possible bearing on the origin of the chief cultivated millets, 
ij^ may be pointed out that the name bura is more generally restricted to 
this wild grass, than assigned to the spiked millet (bdjra). This might 
be viewed as giVing countenance to the idea of S. halepense having been 
displaced from general use among the aboriginal tribes of India on the 
intrdductian of better millets from foreign countries. 

The wild form of this plant seems to be characterised by having flat 
leaves with a prominent mid-rib below. The panicle is large and pyra- 
midal, w'ith long naked branches arising more or less in whorls and bear- 
ing secondarv panicles, the ultimate divisions being composed of four to 
SIX pedicelleci racemose spikes. Spikelels more or less elongated and 
pointed : hermaphrodite ones sessile, more ovate oblong than the lateral 
pedunculate male spikelets, three-valved and awned : male spikelets pro- 
minently veined especially on the apex, tvvo-valved ; glumes (or valves) 
clothed with long-spreading browmish hairs, especially at the nodes (or 
joints) of the panicle. Grain oblong. 

Food and Fodder. — Tod, in his ‘Rajasthan,* mentions that the seed 
of this grass is collected, mixed with hdjra flour, and eaten by the 
poorer classes in Bikanir, It is considered a good fodder grass both for 
grazing and for hay, but is held to have injurious effects if eaten when too 
young or when the plants are stunted by drought. Thus, Stewart 
remarks “ it is at times browsed by cattle, but I w-as told in Hazara that 
after e.uting it they sometimes had faUl head affections.*’ It is largely ’ 
used both as a fodder grass and for hay in the United States and Australia, ■ 
and is much sought after by cattle. In these countries no mention seems i 
to be made of the injurious properties, which in India it is supposed to , 
possess. 

Domestic.— Native pens are made from the stem.s. 

Var. Roxburghiij Roxb,; Flora Indica, Ed, C.B.C., 9/. 

Vern. — Deo-dhan, Hind.; TUya, Pb. ; Shdlluy suvdia. Bomb.; Telia 
jonnay dvvatd dhdfiyamMy I'eL. 

This has already been indicated as the form described by Roxburgh j 
under the name of A. saccharatus. The characters given for the plant by 
Roxburgh are briefly— Panicle? verticelled with ramifications drooping: 
calyx hairy : corolla awnless : hermaphrodite flow^trs three-valved, neuter 
one-valved. ^ 1 argin of the leaves hispid, the rest smooth with a white nerve 
on the upper surface. Sheath as long as the panicle when young, .afterwards 
the whole is completely btnt dow n from the weight of the seed. The author, 
it wall be seen from the remarks below', has provisionally placed A. bicolor, i 
Roxb.y as one of the sugar-yielding forms of this variety. The defini- [ 
tion given by Roxburgh for "that form differs in no essential feature from 1 
what has been recorded above as the characters of A. saccharatus^ Roxb, 1 
(S. helepense* var. Roxburghu). 1 

Roxburgh says the present plant is extensively cultivated over various 
parts of India, during the rainy and cold seasons, upon land w hich is too 
nigh foPrice. It is, he adds, the deo-dhan (which may, perhaps, be rendered 
God’s-grain), a name which probably points to an ancient cultivation. The 
writer, wh'le admitting below that DeCandole is probably correct in regard- 
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ing* certain qualities ofy?//rVas introductions to India, is strongly dispo.st^d 
(as already stated* to accept this at If^ast as a purely indigenous plant, 
derived by the cultivation S halepense. It would seem absurd, in tact, 
to reject the possibility of that plant (which, even in its wild state, is 
regularly resorted to as an article of human food) having been cultivated 
by the Natives of India long anterior to any possible importation of African 
millets. And the more so since many of the forms of the cultivated plants, 
here grouped under the name suggested for them by Hackel, are clearly* 
very closely allied botanically to the wild (indigenous) species. This idea 
obtains still further support from the f;ict that the millets of this section gre, 
by the Indian agriculturists, not only recognised as forqiing a series dis- 
tinct from the group (which, for convenience of expression, may be desig- 
nated the African Sorghums), but they are grown upon a dilTerent class of 
soils and during a dilTerent season of the year. 1 hcv are mostly sown 
in Autumn and reaped in early Spring, being thus sub-tomperaie, like 
whc.it and barley (crops grown during the same months), while the Afri- 
can Sorghums arc sown in Spring and reaped in early Autumn. Thus, 
through their continuini: on the field during the hot season, the Alritjan 
Sorghums may not incorrectly be characterised as tropical plants. Dalzell 
&. Gibson identified a cultivated grain im^*t within Bombtyi as Holcus 
cernuus, Roxh - ; but, as already remarked, this was more probalily one of 
the forms of Roxburghii. These authors tell us that in Western India it is 
known as sh:illu (Eastern Deccan and Ciiijarai) and they add, “The 
stalk, as a fnragc for cattle, is unsurpassed. It contains a great deal of 
SHCcharine matter and is thus v'cry nutritive. In the Broach Collecturate, the 
sh Uln is grovn in the Dejbarra and other districts, under the name .sun- 
In the Gazetteers and other modem works shalhi is spoken of as 
“the late or rabi variety.” In the section of this article below devoted to 
the Bombay y/v/iV cultivation, the reader will discovei that in many di.stricts 
of Western India the n/u’ crop of is not only far more important 
than the khari^ ,hKxX. that it is the staple article of food with tlie people. In 
this respect, therefore, Bombay dilfers essentially from a great part of the 
rest of India. Elliot, writing of Southern India, speaks of “S vulgare as 
the e^irly jowari {chohm) and S. saccharatus as the late,” In the Flora 
Andhrica. he says pp. 46^ i77). that the Mahratta name sdld is in South 
India often used to denote “ wild rice.” 

It is, perhaps, unnecessary to quote other passages in this place, in 
support of the contention that it is hert^ desired to make, namely, that there 
are in India two widely different groups of judri which correspond to fhe 
types 3 . halepense (A. saccharatus, Roxb.^y and S. vulgare, Fers. Un- 
fortunatelys however, this distinction has not been observed by popular 
writers, so that the information on methods of cultivation and seasons of 
sowing and reaping, etc,, etc., given below (under vulgare), include the 
crop that shoulci have been here dealt with, as well as that of vulgare 
proper. This being so it is unnecessary, perhaps, to discuss the special 
properties of this series. 

Food and Fodder. -—To preserve the uniformity of this article it need, 
therefore, be only said in this place that the grain is of course eaten, but 
that the plant is, in many parts of India, even more highly valued as a 
FODDER. Like the species or variety next to b« dealt with (in alphabctiail 
"sequence) it branches far more freely than doe.s S. vulgar^;. It therefore 
yields a larger amount of fodder, anci the .stems, being charged with sugar, 
they are more greedily eaten by cattle than are those ot the coarser-stemmed 
judri, Hackel remarks that S. saccharatum, Pers., is by no naeans the 
form best suited for cultivation as a sugar-producer. Other forms of 
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vulgarCf he says, arc quite as rich if not richer in .sugar. It is thus possible 
tiiat were it desired to pursue in India the line of research presently being 
prosecuted i»i many parts of America, viz., to produce sugar from Sorghum, 
some of the indigenous forms of this plant would be more likely to prove 
successful than the imported stock presently being experimented with. As 
a matter c^f fact, it would appear sugar has regularly been made in India 
from certain forms of Sorghum long before that idea was thought of in 
America or elscwliere. There are two chief forms of what may be called 
the indigenous sugar-yielding Sorghum a white-seeded (A. saccharatus, 
Moxb.), and ared-sccdcd (A, bicolor, Roxb ). Several writers, for example, 
mention the mupii-famed sugar-candy of Itikanfras being, and as always 
having been, made fnan these two forms of Sorghum. Thus Thakur 
Jainarian Singh, in a letter w hich appeared in I he Indian Agriculturist 
iju)y i3thy /<S’cS’9), says; — 

“ As far as I have been aV>lc to asreMtain, there are several varieties of Sorghnm 
that are sown in the pruts of the coantry called Hariana, on the bolder of the liiUanir 
State, and 1^ styled * Alap\it joar/ It is o! two kinds— one yielding white, and the 
other lef.l, seed. 1 his is largely cultivated, and is the sole saccliai ine pioduce of those 
jiaits. ,are, pcihajj.s, awaie that liikanir piodures the famous crystal-white sutfar- 

randv wliieh has no patallcl in India. Some years ago I myself cultivated a held of 
Sor<rfu)Tn. It yields two cif>ps in one season, and is srmn in rows in May. in well- 
nianvu e<i ^ftjund, w hic h re(|uires in igation till the commen('cment of the rains. It 
bceotmrs rijie for pressing in .November. After being cut the shoots < ome up, and the 
second ctoj) is leady by the beginning of Febi uary. As tar as 1 have been al)le to 
le.n n, the cultivation of this Al.ajmr Joar is Hmltetl, and se« ves only foi purposes of 
local consumption, tot people do not cultivate it largely owing to the scanty means 
of irngation they possess. So (.a? as we arc aw^are this is the h?st time that this parti- 
ruiliu Soighum has been brought to {iublir notice, and it appears to be desirable that 
tlu* several AgricuUuial Depart ment.s should expet iment with the plant.” 

The sugg<‘sii<)n offered .above that the red-seeded sugar-yielding Sor- 
ghum of India is A. bicolor, Roxb ^ is based purely on the description 
given by Roxburgh of that form agreeing more nearly with A. sacchara- 
tus, Roxb., than with any other plant. The writer is confined, in the 
prepar.aiion of the pres(‘nt article, to reviewing the literature ihal exists, 
supplemented w ith the study of herbarium specimens. One writer 
llort. Soc In i., XL, Proc., i8^g-6o) affirms of the imported Impheo that 
“ it appears to be the S. bicolor, known by the Natives under the name of 
Kalo-jchd'o.in P T he more oViscure features of this subject will never, 
however, be cleared up until sometifficer travels ever the length and breadth 
of India in order to study and compare the living plants. In conclusion, it 
may be recommended that (he Hikanfr sugar-yielding Sorghums seem 
more worthy of experimental cultivation at the Government farms than do | 
the foreign races presently l:>eing tried. In Bombay, occasional mention is 
made of the shdllu !orm o{ judr as being used in sugar-making. The w hole 
of the shitllu Sorghums • except perhaps the Imphee and Sorgho, which 
have come to be regarded as shdllu canes) seem to belong to this series, 
and any one ol these, by careful cultivation, selection, etc., might be deve- 
loped into a rich sug.ir-yielding plant {Conf. vith the remarks in the 
Bombay section of Sorghum vulgare below, pp. 

Jorghuni saccharatum, Pers. 

Broom Corn or Chinesf. Sugarcane; Imphee and Sorgho; 
the PuiNTKRhs Friend, etc. 

Syn. — Hoi.cus SACCHARATUS, /./«»*.; Andropogon Sorghum, Brot., 
var. sacch.\R\tus, in {Hackel Monofrr.); A. saccharatus, Kunfli, non 
^ Roxb.; S. KAFFRARIUM, Kunth. 

Note. — 'The reader will observe that although to th« Agriculturist the Imphee and 
Sorgho a-e different things, they muit be view'ed as races of one plant. They do not 
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differ from each other to so great an extent as is observable in the Indian forms ot 
this plant. Indeed, it is highly probable that A. saccharatus, koxb,, and HoICUS 
saccharatus, Linn.^ may have to be treated as one and the same, the former being 
the Indian, and the latter the African, cultivated races of the wild species S. halepense. 
The Natives of India do not regard the imported plants as anything more than forms 
of their rahi crop of judr. Accordingly, the vernacular names mentioned below are 
in reality those of Sorghum halepense, var. Roxburghii, of the classification here 
adopted. Indeed, the writer has followed the usual course of separating Imphee and 
Sorgho, from the corresponding Indian forms, more with the view of isolating thef 
exotic stock than from any belief that they are botanically distinct. 

Vern.— Hind.; Shdluf Deccan; Deo-dhdn, Bomb.; SkIu^ 
Mar.; Telia jonna^ devatddhdnyamut Tel.; Burm.; Kao- 

liangs Chinese. 

References.— /)C., Orig, Cult. PL, 3S2; Masons Burma & Its People , 
476,fii7; U. C. Diitt, Mat. Med. Hindus, 2 q 6 ; Sorgho and tmfyhee, 
H. S. Olcolt, iSs7 ; Birdwood, Bomb. Prod., wo ; Baden- Powell, Pb, Pr., 
2A^, 237 ; Manual and Guide, Saidapet Farm, Madras, 41 ; Short, 
Man. Ind. Agri., 312 ; Settlement Report : Central Provinces, Nagpur, 
273; Experimental Farm Reports, Madras {iS82-S3), 37, 3^^ ; (f8'^3‘84), 
70; (188485), 7, 19, 28, 29,48; (l88S’8f^). 32; Bombay, {^884-85)^ 
(1885-86), 22, 40; (iSS6S7),w, 16; N.-W. P. (1882), 50; (1883), 
(1884), 11,13; U885), 2$; (1866), r6, 20; Bengal (1886 , 28, App. ii, 
xxvii.,xcv.; (18S7), 12; Assam (1883-84), 1$ ; (1884-85), t8 ; (1885-S6), 
4, 19 ; Nagpdr, (1883-84), 5 ; (1885-86), 4; Cawnpur (1882), 7, lo ; (1883), 
App., Hi.; Khandesh (1885-86), ro ; Agri.-Horti. Sor. Ind, Jour., 
XL, 202, 204, 297, 306 ; Pro. ir859), 35, 56, 57, 68 ; (i860), 42, 44, llo ; 
XII., Pro. 3, 45, 46 ; New Series, III., Sel. 27 32, Pro., 45, 46 ; V., Pro, 
(1876), 22; Vl,,l29I3l; VII., 360 ; Indian Agriculturist, 1 2th Abril, 
1890 ; Indian Forester, I., 314; III., 51 ; Smith, Ec. Diet., 63, 65 ; Note 
on sorgho (Dept. Rev. and Agri.), F. G. Wigley ; also an extensive ojffi- 
cial correspondence from iSyr to 1891. 

Habitat.— Indigenous probably to the east coast of Africa, but culti- 
vated nearly over the whole world, having a distribution very similar to 
wheat. Certain forms are grown for fodder, others for grain ; but the chief 
interest in the plant may be said to centre in the American experiments, 
to develope from this stock a semi-temperate sugar-yielding canc. 
Both Sorgho and Imphee are being experimentally grown in India with 
indifferent results. 

Races of Sorgho and Imphee. — For the purpose of this work it is almost 
sufficient to say that under the two forms indicated above an extensive series 
of races have been developed, each having propenies claimed to be more 
valuable than those possessed by all the others. In few subjects of agricul- 
tural enterprise, in fact, has so much attention been given with less results 
than to the present. At one time it was thought that the sugar-* ane plant- 
ers of the West Indies would find themselves o eaten by American skill and 
ingenuity. But already indications are not wanting that the hopes of suc- 
cess with Sorghum as a sugar plant were sanguine in the extreme. Mr. 
Wray, in a paper on Imphee, describes sixteen different forms, but in the 
various reports that have appeared, especially in connection with the De- 
partment of Agriculture in America, from about the year 1879, descriptions 
and figures of a far larger number have been pulDlished. For information 
regarding these the reaaer should consult the library of technical works 
that exist. 

^ History. — The cultivation of Sorgho in India dates back only to the 
year 1858, when seed was obtained by the Madras GoVernment from 
America. America had obtained its supply from France, which, in its turn, 
had got seed from China in the year 1851, hence the name of Chinese 
Sugar-cane. The Madras Government also procured, about the same time, a 
supply of Imphee seed from the Cape of Good Hope. The seed thus secured 
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was distributed all over India for experiment, so as to determine the value of 
Sorgho. In the Journal of the Agri. and Hort. Soc.{XL,pp, ggy, tS6i) will be 
found the results of the efforts put forth and the various opinions held regard- 
ing this crop. Experiments were tried at Moorshedabad. Backergunge, 
Champarun, Midnapur, Rajshaye, Beerbhoom, Runjrpore, Baraset, Dacca, 
Sarun, Nuddea, Behar, Bancoorah, M ymensingh, Tirhoot, Patna, Shah- 
abad, Purneah, Jessore, Bograh, Maldah, Burd^an, etc., etc., which, from 
various causes, were attended by onl y partial success or complete failure. For 
some time after this the cereal fell into complete disuse, with the exception 
of experiments made by Government, the general opinion being that, as 
far as the production of sugar was concerned, it was not equal to the indi- 
genous sugar-cAnes, although a use might be found for it as a forage 
plant. The next that is heard of Chinese Sorgho was in 1S70, when the 
results of experiments with it, at theSydapet Experimental Farms, Madras, 
were made known. 'Fhe following year Colonel Boddam, who had been 
sent on a special mission to Mysore, drew public attention to Sorgho as a 
f(»rage crop, enumer.iting amongst its aeWantages ** that the crop is not 
cut all at onct;, but as the plant sends out successively a series of six to 
eight canes, these should be cut successively when the flower expands, so 
that you can obtain a quantity of green food spread over several weeks; 
and it is, when cut in this manner, that the enormous weight of fodder is 
realised ; whereas w ith jiiwarit tlic stalk is cut down once and there is an 
end of it.** Since then very favourable accounts have from time to time 
been given by individual cultivator.s, and various attempts have been made 
to introduce Sorgho as a staple product throughout India. Still it maybe 
said that, with the exception of experiments conducted at the various Gov- 
ernment farms, little advance in the extended cultivaiii'n of Sorgho for 
the la.st thirty years at least, has taken place. As will be shown under Cul- 
tivation it occupies a mid position between that of a saccharin producer 
and a fodder grass, not coming up in either condition to equal other plants. 

Oil.- In several of the American reports mention is made of a vege- 
table w'ax which may be collected from the leave.s of this plant. It docs 
not, however, appear that that substance is of any practical value. 

Dye.— The seed contains a colouring matter, w^hich has been used as a 
dye. Dr. Henri Erni, Chemist (Dept, of Agri., U. S ) in 1804, isolated 
the dye and gave particulars of its tinctorial value. He mentions that the 
seeds, boiled in vinegar with a little sulphuric acid, yield a deep orange 
colour. He employed dilute chloride of tin as the mordant applied after 
the colour. Cotton and silk look a red colour and wool a beautiful purple. 
The shades of colour might, he adds, be modified to any extent by the use 
of other mordants. Cotton showed the least affinity and wool the strongest 
for Sorghum dye. From the stai k..s can also be extracted the same dye in 
the following manner : — “The pressed canes are left to ferment in heaps 
until the colour changes to a red or reddish brow n. They are then cut 
up. dried, and washed. The colour is extracted by a weak dve of caustic 
potash. By neutralising the alkaline solution by a weak solution of oil of 
vitriol, the colour falls in the form of red flakes, which are easily soluble in 
alcohol, alkalif’s, and diluted acids [Report of the Commissioner of Agri. 
for the year 1S62, p. 5,v5). 

Fibre.— In Illinois, United States, 1862, two mills had been established 
for the sole p>rpose of manufacturing paper from these canes. Crushed 
canes have also been used for fuel and manure (F. G. Wig ley). 

Food and Fodder. — Of all the luse.s to which this plant may be put, 
that of growing it as a forage crop will probably be found the most im- 
portant. Almost all parts of the plant are consumed by cattle. Either in 
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the dry or green state the le.wfs and stalks arc readily eaten ; while the 
GRAIN can be given to poultry, pigs, horses, etc. Mr. F. Q. Wigely {Note .on 
Sorgho) says that the seed furnishes a “ very good dour, which makes 
excellent bread. This flour, however, has a violet tint running through 
it, which conies from the hull of the seed, and this is the principal reason 
why Sorgho bread, although said to be very palatable, is not popular. 
Bread and cakes, made from this flour in the United States, have been 
pronounced to be second only to those from wheat flour. The seed.s of, 
Sorgho contain a starch of gCKid quality. This starch, however, unless its 
extraction from the seed is very carefully performed, is always more or 
less tinged with the colouring matter which abounds in the .seed.*' 'fhe 
flesh and even the bones of animals fed on this grain ard said to be stained 
by the colouring matter which occurs everywhere - in the grain, stems, 
leaves, etc. It does not seem likely, therefore, that a plant with shch an 
objection to it is hkelv to readily di.splace the numerous allied India forms, 
which, while being equally nutritious, do not, as a rule, pos.sess this objec- 
tionable property. Some idea of the extent of the cultivation, however, of 
Sorgho and Imphee in America may be learned from the fact that in 1885 
6oo,oo()lb of sugar were mauufactuted from tVie sngar-\ ielding form.s of t\ii.^ 
plant. The difficulty in crystallizing the sugar was lelt to be very serious 
for some time, but this was duly overcome. But nearly every report that 
has as yet appeared, alludes to the acid nature of the saccharine juice and 
to the low percentage of crystallizablc sugar that it contains. In fact it 
may be said that the almost universal opinion seems to be that it posses.ses 
no advantage over sugar-cane. 
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Sorgho and Imphee have been introduced into India, and are rrow 
to some extent cultivated in every province. The information avail- 
able regarding the success or other vvi.se of thi.s new crop chiefly exists 
in the Annual Reports of the Government Evx peri menial Farms and in 
official corrcsponclence. The leading facts which had been brought to 
light up to 1877 were thrown into the f-rm of a Note on Sorgho drawn up 
by Mr. F. G. Wigley, and published by the Revenue and Agricultural 
Department of the Government of India. It does not seem necessary to 
re-publi.sh the facts there set forth, even although the material whicli has 
since appeared is of a more fragmentary or spa.smodic character. Sorgl.o 
and Imphee cultivation have attained importance alone in America— if 
China and Africa be for the mt^ment left out of consideration. In India 
interest in these crops cannot V)e said to have passed beyond the cxptTi- 
mental stage. In America (especially in the United States) ihe most ad- 
vanced chemical and agricultural methods and appliances have been 
brought to bear on the endeavour to mature and perfect the industry to 
take the place, if possible, of sugar-cane. The conclusions arrived at may 
be said briefly to be that, if grown primarily for the juice, the yield is inferi- 
or in quality to that of cane. The syrup is often distinctly acid, while the 
difficulty to prepare cry.stalline sugar from it is greater than with the time- 
honoured cane. 

As a fodder plant it may be said that it is never likely to successfully 
contest the field with the fodder varieties oi juar. The liability to disease 
and pests is very much greater than with the indigenous stoi^K of India, and, 
when growm for both grain and bidder, no form of Sorgho or Imphee can 
be compared with the crops already in India. It is commonly held that 
Sorgho or Imphee are stronger and more prolific than any of the Indian 
plants, and maybe ratcxined freely, that is, made to yield several flushes of 
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fodder off the same root. 7 'hroiig^h cultivation of juor^ primarily as a g^rain 
crop (foddt^r being but a by-product so to speak), the Indian forms have 
mostly lost the power of branching freely. But many of the Indian races are 
quite as prolific as Sorgho, and they are even regularly ratof)ned. All that 
seems necessary to produce a form that would meet the wishes of *those 
who have called out the loudest for Sorgho, would be a more careful study 
of the Indian plants, with selection and adaptation to the purpose desired, j 
1'he further argument that Sorgho comes into season when is not 

available, can be urged only in such tracts of India as possess at present 
but one crop of juitr. From the remarks, which will be found below, some 
provinces, such as Bombay, have regularly two crops of /waV or even a j 
third, so that irt* India during no season need the cultivators V)e without ; 
fresh jniir fodder. . . i 

The following selection from the papers consulted by the writer is in- ’ 
tended to exhibit the chief ideas brought out, but is not a comprehensive i 
r<*view of all the reports that have recently appeared on Sorgho and 
I m phee ; — 

North-West Provinces and Oudh.— The reports of the Department of 
JVgricuilure, which have appeared within the past decade, have contained 
numerous passages on the experiments performed at the (.awnpore hxperi- 
mental Farm and ei'iewl'.cre to acclimatize the better qualities of Irnphee 
and Sorgho. At first these w« re framed in the language of high expjcct- 
ancy, but gradually less and less interest was manifested. The following 
passage from the report of 18N2 gives briefly the chief arguments that 
have been advanced in favour of this crop : — 

Ptuhups the most important of the expeiiments with products vverc those with 
(liflevent Winds of St>igo. I ven in .Ainetica the exact value of this plant as a sugar- 
pi oducei has not been finally determined, but its great agricultural impoit.ance is 
widely recognized. It has three gieat advant.ages over the <ane — in yielding a grain 
tit for human consumption ; excellent todder for rattle ; and in taking up the land fot 
lour months only instead ot a whole year. In addition to this, it requires hardly any 
ii.anuic and no inigatiou. (>( three varieties tried, the amber and the red, while they 
yielded a lathei less piopoi tion of juir e .and gur to the whole plant than siiga'cane. 
weie not infeiio; to it in the inuportion to the cleaned canes, J he gur, though not 
yielding so h-oge a proportion of crystal as oidinasy sugar and po.ssessing a peculiar 
ai ldity, was well-thivoui ed and commanried a higher price in the maiket. For eating 
and various manulacturing purposes it appears to have a good future, ’* 

It is, perbups, unnecessarv to furnish other passages. In none of the 
more recent reports has anything been announced that would warrant 
the opinion that the subject has been advanced beyond the experimental 
stage. 

Central Provinces. —The reports from the Experimental F*arm, Nag- 
pore, for the years 1888-84 and 1S85-86, are as follows : — 

“ The cultivation of Sorgho for sugar, I am .sorry to say, resulted in failure. Some 
excellent American Sorgho seed was received from the Government of India, which 
gave a leally splendid ci op of stalks, but the proper time for crushing it was allowed to 
p;is.s, and wnen the preparations lor sugar-making were ready, only the smaller alter- 
shoots were sulhcicntly juicy to be worth pressing, and a very large proportion of these 
were diseased. In consetpience no syrup could be manufactured which cmild compare 
in any wav with that I saw later at the Cawnporc Farm, although boiling was carried 
on with the Cook’s evaporator, which proved so siiccesslul at Cawnpore, and under the 
direction of a trained Caw'npore man whose services wore lent me. A fresh trial will 
be made during the current year, for, if Sorgho can be readily made to yield an eatable 
sugar, it prom' vs to be of re.al impor tance in the agriculture of these provinces, whd e 
irrigation is, as a rule, so dillicult to provide, and the sugarcane is so sparsely grown in 
consequence p. 5). ’’ “ Seed was obtained from the Cawnpore Farm and sowm 

on a small area. The plants came up well. After a growth of months when the 
seed ha^l matin eil, tlie crop was cut and stalks being stripoed and topped w^ere crushed 
for sugar in an iron roller sugar-mill. The juice was boiled in the American (Cook’s) 
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Bombay and Sind. — One of the earliest notices of Sorgho and Imphee 
(in this Presidency) is that given in the Satara Gazetteer ( VoL XIX,, i68), 
where mention is made of the attempt in i860 to introduce Sorgho and 
Imphee. Interest in the subject appears, however, to have died out until 
aroused once more by the experiments conducted at the experimental 
farms and gardens under the supervision of the Director of Lana Records 
and Agriculture. The results attained as yet do not, however, appear to 
have been greater than in other parts of India. It certainly cannot be :,aid 
that the Natives of Bombay have found it to their interests to cultivate 
either of these crops in place of those which, for many centuries, have been 
grown and perfected to local requirements and conditions. 

Madras. — The following are some of the opinions formed regarding 
Imphee and Sorgho resulting from the cultivation of these cereals on the 
Experimental Farm, Sydapet : — 


Assam. 
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“ ‘ Planter’s Friend ’ was first tried in iS75,anf] the results were satisfactory ; it has 
been found to yield from 4,001) to i2,ooolb of straw, beside » a crop of grain per atie ; 
it is, however, especially a fodder-prod. jlrer, and to obtain the best results should be 
cut when in flower, 'I he straw of this variety is very rich in siicchai inc matter, 'rhe 
results which have been obtained show abunrlantly that both “Sorghum” and 
“ Planter’s Fiiencl ” are most valuable fodder-producers ; the former gives a heavier 
yield of grain than the latter, but it may be remai ked here that the grain of botli 
varieties is at present unsaleable at Saiuapet for use as food for man ; that of the 
Sorghum, because of the difficulty in removing the husk ; that of the IMantcr’s Friend, 
because of a bitter ta.ste which it possesses. For the production of sugar neither crop 
has been invc.stigated on this farm, but there is ever y re^a-son to believe that it would he 
a most valuable addition to the crops of the country in this respect; occupying the 
ground about one hundi ed days, it will, without irrigation, produce in that tune about 
8 or 10 tons of green Sorghum fit for crushing. From an experiment made, with very 
imperfect means of extraction, it was found that the crude juire showed specific gra- 
vity of rqo of 12* density on the Beaurae scale, which is higher than the average 
commonly obtained in America. A supply of the seed of some of tlie best sugar- 
yielding varieties has been indented for Irom the United States, but unless some 
adequate means of crushing the cane and purifying and evapor ating the juice be also 
supplied, it will not be possible to do much in this direction. ” 

More recent experiments have tended to modify the good opinion 
formed of Sorghum as a sugar-producer. I n the report of 1H85 the following 
account is given : “ Sorghum saccharatum and amber cane both grow very 
well in this FVesidency. The difficulty has been to extract a marketable 
sugar from them. The purchase of a set of tlie Blymyer machinery has 
been sanctioned by Government, and when this is received, the question 
of the value of these products, as sugar-producers, will be finally settled.’* 

“ It may here be mentioned that spirit manufactured from Sorghum 
saccharatum was fourd, on an analysis by the Chemical Examiner, to be 
of good quality. It was very clear and tasted much like rum, but, after 
being opened for a short time, it deposited a gelatinous-looking substance. 
What tnis was and what caused it has not yet been ascertained. Messrs. 
Minchin Brothers, who manufactured it, propose to make further experi- 
ments and have promised to communicate the results to me.’’ 

Assam.— Report of the Agricultural Department, Assam, 1884, p. 18: — 
“ In February 1884, 2 niaundsof Sorgho were received from the Nc»rth- Western Pro- 
vinces and distributed to the Deputy Commi.ssioners, Lakhimpur, Sibsdgar, Nowgong, 
and Darrang, half-a-maund to each. In Lakhimpur the seed was sown in April, and 
three months alter the crop was gathered- No attempt was made to extract sugar, as 
the rain did serious injury. Mr. Grant, of Cumatoliah, was partially successful. He 
used the stalks as fodder, and found the grain was appreciated by hisi coolies. In 


S. 2423 



Products of India. 


289 


in Assam. (G. Watt.) 


Sibf^l^ar, for some iinarcoMntable reason, scarcely any of the seed germinated, and the 
experiment was a dead lailtire. In Darrang Dr. Campbell found that the yield of 
grain amounted to a little over 6 maunds per acre. Owing to a misunderstanding, no 
sugar was made from the stalWs. In .Now gong some of the grain was distributed to 
mauzadars, and some was tiled in April in the jail garden, where Babu Nandeswar 
Phukan made the most successful experiment of the year with this crop. A small 
patch (ijOcjO square feet) only could be sown, but this yielded grain at the rate of 
15 maunds if> seers (1,2621b), unstr ipped canes at the rate of 346 maunds (254 cwt.) 
stripped canes at the rate of 205 maunds (151 cwt.), and (the usual semidiquid 
kind used in the Province) at the rate ot 7381b per acre. The average length of the 
c’Snes was 5 ft et 7 inches. The actual cost of the experiment was K and the 
value ot t!ie grain ^nd g/iz produced k4; btit, of course, on a lar ger scale the propor- 
tional cost would be materially reduced, while the proportional value of the outturn 

would remain the same. 

» 

“Sorgho poss<rsses some advantages which may render it a popular crop. (1) It is 
grown with ease on poor soil, raioluf ploughing and manuring not being necessary. 

(2» It (>c«'u])ies the gr ound for rrnly 3 to 3^ months. 1 3) It yields an edible grain as t 
well as u supply ot sugar. (4 ) 'I h** latter comes into the market much belore ordi- ; 
n iry cane sugar. Another .'idvantage whir'h is sr nietimes claimed lor it, that 

c tttle Will eat tire rnegass, was not tound to be the case at Nov. gong. 'I his may be, 
however, l>er;uise the bullocks were nt»t us»xi to it. All cattle will not take to cotton, i 
seed or oil-cake when th^se are first ofTcred, though most will eat these commodities i 
V recMlily when once the taste for them lias been ar quired. A further supply of see^J ; 
was distributed <vJily in 1^85, and the result will be embodied in next year's report. * 

“ In continuation o! the arrangements made in the previous year, a supply of' 

Sorgho sf^ed was sent to the 1 )e|)uty Commissioneis of Kamtiip, Ifarrang, Sihsag'ar, i 
artd l-akhimpur. The Deputy < Ommissioner ol Nowgong had saved a quantity 1 
liom his I'Uinei crop, and did nut, therelore, requite a fresh supply. l 

“In Kami up the experiments failed. I'he sub-divisional officer of Barpeta reports t 
that the sed retused to geiminate. At f’’aiasbari and Choigaon the set^d sprouted; 
but, for souu* unaci our table reason, the young plants never came to maturity. At the ^ 

Ciauhati jail the crop grew well, but no statistics were collected, and no attempt at the , 
inaimlacturc ot sugar was made. j 

“ In Darrang, a portion of the seed sent was put down, but it is reported not to I 
have germinated. ! 

“ In Lakhimpur half the s#»ed was tried in the jail, and by maiizadars; none of it ! 
appears to liave come up. I he other half was distributed by the Assistant Political 
Officer at Sadiya to the Miris, wiio put it down as dlrecte<l’ but, naturally enough, j 
kept no details of the lesviU. They obtained a crop, however, but did not appear to ; 
care for the produce, 

** In Sibsagar the seed was distributed to tea-planters and others, but in only one i 
instance did it germinate and the plants come to maturity. As a rub; eitheV the ‘ 
plants did not appear alxrve tire ground, 01, having done Sf*, rotted off. In the one j 
success/ul instance, .although clear instructions were sent with the seed, rm attempt ' 
was made to cxtiact sugar. 

“At Nowgong, the seed picserved from the previous year was distributed to mau- 
xadars, and also tried within the precincts of the rail. I'iie mauzadars’ results were 
unsatisfactory and sonu what unrelial le, but in the jail 3 kottas 2 lessas (8,928 square 
feet — ' ‘zos of an acre) yielded 170th of grain, 4.704(8 of stripped stalks, and 2iolb 
of guy. This vieM of titir was 4'65 pet urolh of stalk. Last year the yield was 4’37. 

The outturn of gur per acre was t,i 241b during the year under ref)ort. In 1,884 it was 
only 738, It is worth comparing these figures with those for can**. Considering the 
^rpat differ ence in cost of cultivation. Sorgho ought to b** a popular crrip ; hut pre* 
pidicc is verj' difficult to overcome, and the r vot regard', every new thing with a 
certain amount of suspicion, not perhaps altogether unreasonable.” ^ 

Sorghum vulgare, Pers,; Dufhk, Fodde r Grasst s 0/ N. Ind.,41. 2424 

Tiiw. Indian or Great Millet; Guinea Corn. 

Syn,— H olcus Sorghum. Linn.: Androuogon Sorghum, Brot.; k. \ 
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Vern. —yudr {?~a blade of barley), joar, jowdri^ jondUi, janera, jundri, 
juvari jondhlaf Hind.; 'Judr, kurbip chari (stalks), kasa-jonar, Beng.; 
Chavela^ Ma.l(S.P.); 'yowdripkag, thidherUf C. P. ; Judr unri^ choti 
juur, hajrafliopaniaat N.- W. P. & Oin>H ; ywwa/f (f?HAnAR), jowdr, 
Kumaon; ^odr^juttri, choti judr, choti junri^ bdjra-j kupanxva^ chari, 
kn, Pb.; 'fowdr, f^dwars, jaoridurkimani, jaor, kios^a-gi (tlie last name 
mcAViS bent-grass^' according to Aftchison), Afgh.; 'Ifowdriy jondla, 
Deccan ; JoTudri, joar, jondla, kangra, jaundri, karbi (*=stalks', 
Bomb.; Jiuiri, jondkula, shdtu, kadoal, Mar.; Jowur, sundia, GiJZ . ; 
Choi am, Tam. ; Talla, jottna, bonda-janu (the plant), tella-janular 
(the grain), konda (white), tella, janu (plant), jonnalu, Tel. ; J^lah, 
shdliiy kenjoty yengara, nirgol, Kan.; . Burm. ; Zurna («• 

Sanskritized form of the Arabic dhnra), yavandla, rakta khurnah. 

Sans,; Dhura, {sura), taam, jawars ( — smaller millet), dhurat, Arab. ; 
Kayd'i, durra, Egypt; Kao-liang (=*tall millet, according to Bretsch- 
neider), Chinese. 

References.— FI. Ind,, Ed, C.BX., go, 557, 701 ; Stewnrty Pb. PL, 
262; also Foods of the Bijnor District, 4^7 i Aitchison, Rept. PL Call. 
Afgh. Del. Com., 12s : DC., Orig. Cult. PL, ; Mason, Burma and Its 
People, 476 : Sir W. Elliot, FI. Andli., 59, 75 > 95 , /•?9» ^ 6.7 ; also T^ans. 
Bot, Soc.y VJJ.y 2S2-2b'7 ; Mcdicol Topog.y Oude, So ; Stewart, Sorghum 
and its Products : Collier, Sorghum ; Bird wood. Bomb. Prod., 1 13 , 
J2S-Tfo ; Baden-PoweU, Pb. Pr., s8s ; Afbinson, Him, Dist. { VoL X., 
N.-W. P. Caz.), 6g2 ; Duthie Cf Fuller, Field and Garden Crops, I., 2$ ; 
Useful PI. Bomb. {VoL XXV., Bomb. Gaz.), 1S6, 2o3, 276; Royle, l^rod. 
Res., 214; Manual and Guide, Saidapet Farm, Madras, 40 ; ( hurch, 
Food-Grains, lnd.,80; Buchanan- Hamilton, Kingdom of Nepal, 227 ; 
Kumaon, O Jicial Report, 27(4 ; Man, Madras Adm,, Vol. 1 ., 238 ; 
Nicholson, Man. Coimbatore, 216-218 ; Morris, Account Godiiveyy,68 ; 
Moore, Man., Trichinopoly, 71 ; Bombay, Man. of Rev. Aids., inr, 102 ; 
Scttlemenl Report . — Vanjeb, Lahore, g; Jhang, 8$, g2 ; Dcra Ghaai 
Khan, 9/ Dera Ismail Khan, 3.^4; Kangra, 23 ; Montgomery, 107 ; 
N.-W. P., Azamgarh, I16; Allahabad, 24, 23; Bareilly, 82 ; Central 
Provinces, Baiiool, 6^ ; Chanda, 80, g7, g8 ; Chhindsvara, 22; Hoshun- 
gabiid, 2S2, 283, 288 ; Nagpur, 272 ; Upper Godavery , 55 / Nimar, fg.} ; 
Wttrdha, 63, 67 ; Madras, West Delta Taluqs, 137 ; South Arcot Dist., 
WS ; Gazetteers : — Bombay, 1 1 . ,63, 65, 269, 271, 273, 277, 280, 284, 287, 
tgi, 295. 390, 53 ^g 53 S,' 34 L 544 y 3 d: 34 : VIIL, 182 1 XIL, 

149; XJJl., 289; XVI., gi, gg, 323; XVIII., 282 ; Panj/ib, Karnal, 
172 ; Hoshiarpur, 94 ; N.-W. P., I., 37, 83, igH ; 111 ., 223 f l-xxr ; 

X., 321, Kg 2 ; Mysore and Coore, /., 431 ; ; Crop V.xperiments, 

Bombay Presy. (1883-84), 30, 33, 37, 64-O6 {1884-83), J3 ; (1886-87), 8; 

Agri.-Horti. Soc. Ind. : — Trans., III., 66, 147, i8g ; VL, Pro. i8g; 
VIII.,22, 93 , 96; four., IV., 5 ^- 55 , Sri., J31. / 5 *? ; V/L,8; X., '? 57 , 
Pro. go ; XII.. Pro., II ; XU I., 387, SeL, 30, 31 ; New Senes, 11 ., ScL, 
57,5^,65-70; III., SeL, 29-31 ; VL, 1-3; VJI.,238, Pro., 7,8; Ind. 
Agri. Gazette, (1887), 632 ; Indian Forester, /., 314 ; XIL, App., xxv. ; 
Experimental Farm Reports — Bengal (1883.86), 28, App. H, xxvii, xcv ; 
(1^86-87), 12; Bombay (iSS3-84),8 ; (1884-83), 17, 20,21 ; \i8Ss-8()), 2i ; 
{1886-87), 10, 24, App. vi ; Madras (1871), //, 18, 21 ; {1873)^ 34 1 (1873), 
28; {1877), g6 ; {1879), 40, 104, no ; {18S2), 43 ; U8S4), 26,48; N.-W. 
P.,{i 877 ), 25 y 7 J ; {1878), 2; (i88r), 13, 21; {1882), 3 L 34 . 47 ; Assam 
(1886), 23 ; Kha7tdesh {1883-86), 5,11, 34: (r887), 3; C. P., {1885), 6, 
g, 12; Statements, D. E. F. ; Nagpur (1883-86), 3 ; Berars {1872), 63; 
Hyderabad {in Sind) {1883-86), 34; (1886-87), 3, 13; (j887-'88), 9; 
Smith, Ec. Diet., 272, 273. 

Habitat.- -A tall, handsome grass, extensively cultivated throughout 
India, ar.d chiefly for its grain — the Great Millet. Whether originally a 
native of India seems very doubtful. No Indian writer records having 
found (t either wild or naturalized. The resemblance in general charac- 
teristics between the frui ting-spike of this millet and that of Indian-corn 
ha-, led to these grasses being spoken of by comparative names. To this 
fict is due the existence of vernacular names for Indian-corn — a grass of 
undoubted medern introduction into India. But, as indicated above, there 
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.would appear abundant evidence that a species or form of Sorg^hum was 
cultivated in India long anterior to the introduction of the presently grown 
forms oi jtidr (see the remarks under S. halepense). 

Varieties and Races. — So very imperfect is the available material on 
this subject that the writer feels he has peshaps ventured as far as he is 
justified, without having very specially investigated the living plants. , 
Hackel’s views have already been briefly exhibited and certain departures 
from tliem, which the writer has felt called upon to advance, hav^e been 
exemplified. These may be briefly recapitulated. There are two chief 
tbrms of /wtfV, the one a ancl the other a crop. Theformer-- 

ihe - i includes an extensive series of forms of the present species,' 

one of wiiich has already been separately dealt with, viz , S. bicolor, | 
Wilki. (A. cernuum, Roxh.). The latter— the rnbt , — the forms of S. i 
halepense, represented by the types Roxburghii, saccharum, caifrorum, etc. ■ 
.Speaking generally, the forms of S. vulgare may be characterised by the ; 
form and colour of the grain and the shape of the spike. The grain may ' 
be pure white, straw-coloured, orange, brick>red, black or parti -colourecl. 
The white grained forms are considered the best, and some of these seem to 
belong to the S. Roxburghii series. Duthie & Fuller {Field and Garden 
Crops) speak of three chief forms as met with in the North-West Provinces. 
These are (i) the double-seeded, which has two grains within the husk; ; 
(2) the dwarf, grown in the Allahabad district, in which the stalks do not | 
grow to a greater height than 3 to 4 feet instead of 7 or 8; and (3) the 
variety, known as chdheha. met with in the Cawnpore district in which the 
grain is completely covered by the husk, and which is said to suffer less 
from the depredations of birds than the ordinary kinds. 

It will be seen from tlie review of HackePs Monograph given above 

lliat that botanist recognises three chief sub-varieties of var. III. 1 
vulgaris. If these could even be defined, they would probably only be re- j 
cogni.sable when a limited number of dried botanical specimens were being j 
examined. They possess, moreover, little or nothing of a practical or agri- ■ 
cultural character, and may therefore, so far as India is concerned, be reject- j 
ed. The three forms mentioned l)y' Messrs. Duthie & Fuller appear to be ; 
but three out of many that might be given from the wider area of the entire 
Empire. Most agricuHiiral crops or races of grain-yielding plants are 
scarcely recognisalile in the herbarium. They do not admit of definitions 
by which they could be recognised by any person but the cultivator who 
has acquired with as with rice and many others, the intuitive powder 

of selecting the peculiar form suitable to his individual fields and cap- 
abilities. 

Roxburgh attempted to group the cultivated Sorghums under four 
.species, two of which (A. Sorghum and A cernuus) the writer regards as 
forms of S. vulgare, and the other two (A. bicolor and A. saccharatus) as 
forms of S. halepense. 

History.— From the lemarks already made, the reader may have in- 
ferred that the contention has been advanced that since at best one group 
of the forms of appears bolanically to have been derived from the 
abundant wild species Sorghum halepense, it would be hut natural to sup- 
pose that some of the cultivated Sorghums had been developed in India. 
And, in siipp(i:t of the opinion that certain forms are purely indigenous,* 
while others are imported, there are many considerations of much value. 
Sir Walter Elliot ptanted out that the most general Sanskrit name for the 
crop, Vavana, denotes in other connections a Greek, Muhammadan or 
stranger,* while its Persian x\3.me judr-i-hindi shows that it reached Persia, 
at least, from India. DeCandoMe lays a certain amount of stress on “ the 
absence of a Sanskrit name as rendering the Indian origin doubtful.** He 
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also cites the fact that Roxburgh does not admit his having seen it 
wild in India. But if the reduction of Roxburgh’s names (here given) 
bo accepted, then his Andropogon laxus (Sorghum halepense as it is now 
called) would be the wild state of at least two ot his cultivated forms. 
Other authors besides Elliot give the above Sanskrit name to the crop, but 
even if that be rejected, there would seem certain features of the India side 
of the subject of sufficient weight to corroborate the botanical. An ancient 
cultivation may be inferred from the very extensive series of forms, recog- 
nised by distinct names and adapted to the cli mates and soils of the par- 
ticular tracts of country in which they occur. There is little similarity also in 
the generic naipes given to the crop in the chii f languages of India. Such 
names as Jndr, Cholum, Ttilla^ Jonna, ShahK tiling, ThutJiera, Chavcla^ 
Kenjolt Nirgol, etc., show little indications of derivation from aedmmon 
external source or of their being modern. It has been contended thnt the 
Hindi word jnnr is derived from two roots that mean *' a blade of barley.” 
This seems lo tlie writer a highly improbable derivation for one of the most 
general of all Indian names for this plant. Hut even, if correct, the millet 
is thereby compared with perhaps the oldest cultivated cereal, "fhe 
vernacular names for this miliet are mostly meaningle.ss words, vvliich 
denote the peculiar grain in question and niUhing else. The traditions of 
many of the aboriginal tribes of India point to Sorghum halepense, the 
BanU Kdla^viucliOy Gaddi'ianti^ Galla-jiriy Rikliond t^ irrahum^ Kartaly 
etc., as having' afforded food to man before a cultivated Sorghum i;amc 
to be recognised. 'The Indian form of all cultivated Sorghums that licars 
the closest resemblance botanically to the wild species 1 or g4j//a-yer/‘; is 
very generally designated in India Deo-dh ni or Shdllu, Wild rice in South 
India is also called and in the P-anj/ib that name is applied to Setaria 
italica, but, if had come to India from Africa, it may with perfect 
fairness be pointed out that it is significant no form of the Arabic name 
Dhiira exists for it in any of the languages or dialects of India. Some 
writers, it is true, have given Zvrna or Znra as the Sanskrit frir this grain, 
but, if that be the case, neither Dhura nor Zura has given origin to any of 
the Indian names. ZJra or Ztirna is, moreover, clearly derived from the^ 
Arabic Dhura. T he Arabic word has, on the other hand, passed into the 
Egyptian and perhaps also the Hebrew, so that it seems almost justifiable 
to .say that the abori,ginaI people of India knew of, and perhaps cultivated, 
their in.ligenous Sorghum long anterior lo the Aryan invasion. Indeed, it 
may bo assumed that the .Sanskrit people first h arned of this grain in India, 
but gave them.selves very little concern regarding it. But, indeed, the ab- 
sence of any allusion to it in the classic literature of the Sanskrit people, can 
hardly be advanced as proof positive that it was unknown to them. The 
religious associations of the grain, the observances of cultivation, and the 
multiplicity of forms of the crop, all point to an antiquity quite as great as can 
be shown for most other articles of the humbler phases of life. The absence 
of any hist</ric indications of an ancient importation and the pre.sence in 
India of an abundant wild species that affords a large, conspicuous and 
edible grain seem, when taken in conjunction with the arguments already 
advanced, conclusive evidence in support of the opinion that many of the 
forms of this millet are beyond doubt natives of India. 

Dye and Tan. — In the Mysore. & Coorg Gazetteer I., p. 451, 
Mr. Lewis Rice states that at Harlhar^ a set of people called Muchikar 
prepare a very pretty kind of red morocco from goat-skin, employing the 
meal of this plant in the process. 'The leather prepared from the skin 
‘‘is laid in the shade, and when dry is rolled up and kept in a house for 
two or three days, in a place secure from smoke and from insects ; it 
is then soaked for eight hours in pure water, and scraped with a piece 
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of earthen-ware till it becomes quite white. Before the leather is dyed, it is 
soaked for one ni^ht in a pakh.i seer of water which has been mixed with 
a handful of choi.im meal and warmed on the fire; in the morning it is 
taken out and dried with a piece of cloth : when well dried, it is soaked 
again f«)r half an hour in water with which one seer of tamarinds has 
been mixed ; it is then spread on a mat and the colour applied.” The 
col >ur IS, however, obtained apparently from lac. On a sheet of African 
Sorghum (in the Kew Herbarium), the remark has been recorded that it 
affords a red dye. It is thus just probable that the Mysore use of 
Sorghum dour may exercise some tinctorial influence. p. 286 .) 

• Fibre. - I he stems have been recommended as possible of value as a 
paper-making* material. It seems probable, however, that even were 
they much richer than they^ are in fibrous material, their value as fodder 
would precliido tlieir being available for the paper-maker. 

"Medicine. — “ Die grain is reckoned heating** {Steivartf Pb. PL p. 262 ). 

Food and Fodder. -The Great Millet, jtt^r, is so important an article 
of food with the labouring classes of India that it need scarcely be dealt 
with in this paragraph. The w'holc article, here given on Sorghum, is an 
/!xernpliticati<jn of the value of this food-stuff, h'or Museum purposes the 
grain should be grouped into the tWi> great sections which have already 
been established, namely, the khartf crop, or that which ripens in 
autumn, and the rM crop* or that which ripens in spring. Generally 
speaking the former embraces the numerous forms of S. vulgare, or the 
millet with compact heads, and the latter mostly the forms of S halepense 
vav. Roxburghii, or the varieties with a lax, much branched inflorescence. 
A place has already been assigned for the Roxburghii series, but, as ex- 
plained el^ewiicre, this distinction, though fully recognised by the Indian 
cultivators, has not been adhered t^> by the writers whose publications 
afford the m iieria! from which the present review has been compiled. In 
consequence, the chapter on Cultiv<ation below, doubtless embraces both 
crops, and, when oltered for sale, the two grains are rarely distinguished ; 
and, indeed, the forms of both classes are so much alike that they can 
with difliciilfy be recognised when presented in their prepared state, ready 
for consumption. Speaking popularly* the grain c>f the vulgare series is 
more rounded, and, when seen with the adhering floral envelopes, is less 
hairy than in the Roxburghii series. In both sections the greatest possible 
variation occurs in the colour of the floral envelopes and in the colour of 
the cleaned or husked grain. 

Sorghum holds in India a po.sition very much like that of oats in 
Scotland. Indeed, by the Natives of India, it is regarded as more whole- 
some than wheat or rice, because more easily digestible. It is ground into 
meal an 1 eaten as cakes or porridye. The parched grain with salt, gwr, 
chillies, etc (as flavouring ingredients), is also made into many special 
dishes. Professor Ohurch gives the nutrient-ratio of jndr as I : 8} 
and the nutrient-value as 86. It contains, he tells us, *86 per cent, of 
phosphoric acid and ’21 per cent, of potash. The following analysis, 
Professor Church furnishes, as that of this grain : — 
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In 1 lb. 
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CHEMISTRY. ' Professor Ohurch, in his correspond ine^ analyses of Indian oats» 

' wheat, and rice, shows the followin^j amounts of albuminoids, starch, and 
oil 


Oats 

Wheat 

Rice 


lAlhuminoids. Stairh. Oil. 

I 

I»>'l -V ^ 

K\“> j ^>^'4 

7'3 I 7 ^ 3 ’<•> 


Wheat versus 
Judr* 

2438 

Conf, 
p, 2 Q 6 . 


SPIRIT. i 

! 

Cont. ‘With j 
pp. 2 S 7 , 304 , 
3os>3o 9, 3tr. 

Stalks. 

2440 

Leaves. 

2441 


The Professor explains, h«»wevcr, that the sample of oats analysed 
compared very unfavourably with the oats of Europe, where the awrage 
percentages are 12 albuminoids, 6 oil, ii fibre, and y, ash. The Professor 
further adds that sometimes the percentage of albuminoids rises to 15 J 
and that of oil to 7. The nutrient-value of I ndian wheat expresses as 84 6 
and of rice at 86J. It will thus be seen that, although certain writers have 
spoken of the poor Natives of India as Uvini^ upon inf or i or f^rniri, 
^through the greed of the mon^'y offered them fi)r their wheat and rice) 
the chemist's investigations establish (one of the great staples of Indian 
food, as quite as wh ilesome as the more expensive food-.stuifs exported 
from India, Indeed, it may safely be said that to the agricultural com- 
munity of India, juiir is a more useful crop than wheat, since its straw 
constitutes the chief staple fodder. It is, tliereforc, food nut only for 
man but for his indispensably necessary bullocks which, for a large por- 
tion of the year, fail to obtain sufficient grass and leaves from the natural 
herbage of the country. This will at once be understood when it is recol- 
lected how completely everything is burned up for months togrther. 
Were the Natives of India therefore to take to eating wheat more generally 
than they do, they would have to grow special food for their cattle —a 
state of advanced agriculture be\ond the means of the Indian peasant. 

when exported to Europe, appears to be used mainly for feeding 
poultry. Some of the more succulent forms of Roxburghii are grow n for 
sugar or are eaten like cane in the fresh slate as sweetmeats. 

Spirit. — The Karens of Burma are said to distil a kind of whisky 
from the grain. 

Fodder. —Asa fodder juar may be given green or after being dried 
and preserved for months. Some varieties are specially grown for fodder, 
and the kinds preferred for this purpose are the sugar-yielding forms, 
which, like their presumed ancestral state fS. halepense), manifest a strong 
tendency to branch at the nodes or joints, and to root at the kneeing angles 
of the idw'er branches. Many of these special fodder forms may be pro- 
pagated by ratooning and, if left in the soil, will survive for more than one 
season ana yield several crops of fodder. The dry stalks and leaves are 
chopped to form the ordinary cattle fexider of the country, for some months 
of the season, being known by the name of karbt. Occasionally, in parts 
of the North-West Provinces and Oudh and the F^'jnjdb, yWr is grown 
solely for cattle fodder, in which case the stalks are cut while green before 
the seed matures iDuthie^ Fuller). In this case it is usually sown in 
the hot weather before the rains, it requires irrigation, and is cut e.irly 
enough to be succeeded by one of the cold weather crops. The outturn 
per acre is, on irrigated land, 300 maunds of green fodder (known as 
c/wn), equal to 100 maunds of dry fodder; and on unirrigated land, 280 
maunds, equal to 90 maunds of dry fodder. In Montgomery district, 40 

S. 2441 



Products of lndia» 


The Juar as a Fodder. IWdt ) 


seers of seed are sown per acre for chart. Sown July-Aug-ust, it is cut May- 
) line, and given to caitlc mixed with fwrt. The stalks are c^iUcd tdnda, 
and when green are somelimes eaten as sugar cane. They are the best 
fodder obtainable, and are worth K12 to Ki6 per acre. A bullock will eat 
twice the weight of juar stalks when dry. as it will of broken wheat straw 
(tjtri), say. 30 seers daily (Goe,, no). Of Dera Ghazi Khan it i.s said | 
tliat in the Sind circle judr is grown for fodder and is not a good grahi- } 
bearing crop. Of the Central iVovinccs (Cihhindwara) it is state that the ! 
‘stems known by the name of ^//rA/constitiite the chief food of the cattle dur* | 
ing the months when pasture is not to be had. Of Nirnar it is reported that 
ihfr stalks (h-rr/j/i form a valuable cattle fodder, fetching when S(^!d, which is 
rarely the case. ;ilx>ut R4 or U5 an acre. In connection with the Bombay 
IVesi.lency the subject of judr fcxlder is more frequently mentioned. 
I'hc fallowing further selection of opinions on the subject of judr fodder 
may l)e offered : — 1 

The stalks {kadh{\ of a variety called )nlva in Khandesh district are | 
soft and easily chfnvcd, and form a favourite food of cattle (Caz.y 140). j 
The stalks [k^uihi) are a valuable fodder in Nasik og). The fodder [ 

is ♦prized for milch cattle. Juri is the only cereal whose straw, C)r k >dba, is j 
used as fotlder in the natural slate. The broken straw of other cereals j 
mixed with chaff is called bhuska or bhuskat. Jvdri stalks are .stacked j 
and tiu'iiched in the rainy west ; in the drier east they are stowed in long j 
grave-hke ridges and covered with clods of black soil (Gas,, Poona , IP, ! 
40), Shdlu, or the late variety of Indian millet, is grown specially' for j 
cattle fodder in garden lands in Kolhapore di.strict {Gas.,, i6y\. | 

'[’he ryots of Gudalur (.Madras [^residency), whose working cattle are i 
better than those generally used in tlie Presidency, grow small plots cf an | 
unirrigaled variety of chaliim, called adti'-pyir, as fodder. In the Satdapet I 
Pvperimoitai Farm Manu I and Guide, it is said that, if intended for ; 
fodder, should be cut when two-thirds grown, and will, when under 1 

irrig'ati<»n, yield :is far as 50,000 to 70,000!!) of fodder per acre in a year, j 
If iinirrigated during the seven or eight monihs, it will produce four ; 
cuttings, yielding aln-ut one-third of that amount. It may be added that j 
some of the al>ove p.issages would stx'm to refer lo tlie variety Roxburghii : 
and not io juar pro-per. ^ 

Domestic and Sacred. — After the removal of the grains, the i lowf.Rino 
sriKKs Ijecome hard and rigid. They are used for making brooms, and; 
an.' imported into England from the various cuuntrie.s in which the millet I 
is grow n for the purpose of being made into carpet brushes. {Corf, 'ividt ' 
7'rir. technicus, p. jyy.) The harder culms are sometimes, like those of the i 
wild specie’s (S halepensei, employd as pens. Smith {Hidory of Bible ] 
Idants, p. 214) has endeavoured to show that the stalks of this millet ! 
wtM’c verv prol>ablv the reed of St. Mathew, and that the spikelets i 
on its top were very likely the hyssop of St. John, mentioned at the ! 
crucifixion, Fhe hyssop {Esoh of the Hebrews' of Moses was a word 
used to denote any common article in the form of a broom or a material 
suitable for that purpose. If this view be accepted, the cultivation of 
Sorghum in Palestine may be regarded as very ancient. 

The religious rile.s, or superstitious observances, which in India are so 
marked a feature in Ihe^carrying out of almost every agricultural proceed- 
ing, especially the sowing t>r harvesting of the time-honoured crops, are ^^ 
fully recognisecl in the cultivation of juar, in arca.s widely remote from 
each other. I'he following may he cited: — Mr. Wright (J/emo. Agri., 
quoted in Duthie & Fuller, /iV/ / and Garden Crops, xhxi^ ' 
d<jscriDes*the threshingof the judr district : “The ^M^rwas heaped j 

by the cultivator in the shape of the figure 8, one end tow ards the Ganges, ( 
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and a sickle and a branch ot madar^ in honour of Shitikh Maddrivt, local 
saint), stuck up in it. All round the heap a line of cow-dung was traced* 
at d the smoke of a sacrificial fire made to blow upon the heap to keep 
off evil spirit*; {jins). A double handful of grain was given in honour of 
Shaikh Maddr, one to the village minstrel (bhdl), one to the Brahmin, 
one to the family priest iparohit), and half a seer to the village carpenter, 
blacksmith, barber, and water-carrier.” 

CULTIVATION. 

lid ri, under a great variety of names, is cultivated extensively through- 
out nearly the whole of India. Although a widely grown and much 
valued cereal, the uses to which it is put vary very greatly in the dif- 
ferent districts, depending largely on the relative wealth ot the Native 
population. In some districts, it is grown primarily on account., of the 
value of the grain (consumed by the poorer Natives) and for the straw 
wh’ch is given as bidder to the cattle. In other districts, the crop is cut green 
and made into fodder, the grain not being valued as an article of food. 
In India as a whole indigenous torms of Sorghum are not very extensively 
grown on account of their sugar, but this use of the crop was known and 
practised in India long before it was thought ol in America. {Conf. 
nith pp. 283, j/2-t). Apart from the highy nutritious nature of the 
grain, which on this point compares very favourably with the more ex- 

f ensive staples of rice or wheat, /Mr?> has many good qualities which have 
ed to its extensive cultivation by an important section of the Native 
population. It grows on most soils, even very poor soils, although black 
cotton soil gives the best returns. The mo; e trouble the cultivator takes 
to plough deeply and hre^»k up the soil, the bett(T an outturn is he likely 
to receive ; probably in cc)nsecjncnce of the firmer roots sent out by the plant. 
Although quickly killed by over-soaking its roots, it amply repa\s the 
trouble ana expense of judiciou*' irrigation. It is generally sown, mixed 
w'ith other grain, as a khaitj or hot weather crop, but occasionally as a 
rabi or cold weather crop, that is to say, sown in autumn and reaped in 
spring. 


/REA AREA, OUTTURN, AND CONSUMPTION. 

2452 Although it seems desinable that this section should be established (in 

conformity with the treatment pursued with other important articles of 
food), it has to be admitted that the most meagre information onlv exists 
regarding the subjects that should be here treated of. In the published 
Agricifltural Statistics of india^ Jtidr and Bdjra are clas.sed under the 
1 heading ” 0th r food-grains, indiuling pulses.” and in only one or two 
I provinces has it been found possible to procure separate returns of these a*!- 
i important milks. To the vast majority of the people of India (if Bengal 
I be excluded from consideration) and bdjra are of greater import,-inc'e 
i than rice, wheat, or barley. Sir Walter Elliot speaks of judr “as the 
staple dry grain of India, and, indeed, of all tropical countries of Asia and 
Africa.” It would, therefore, seem desiraVde that it should in future be 
separately returned. Thus, for example, while in F^ombay and Sind during 
1889-90 wheat occupied 2,311,558 acres, there were 8,282,876 acres oi judr; 
in Madras during 1889-90 there were 6,458,668 acwssof rice and 18,902 acres 
of wheat, with 4,276,509 acres oi judr {c}^6la1n^. It is needless to multiply 
such examples in ju.stification of the importance of the jttdr crop. It need be 
necessary only, therefore, to add that tne pecuniary value of the wheat crop 
s, of course, much greater than judr, but wheat in India as a whole is 
grown far more as a source of revenue than as an article of diet to the actual 
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cultivator. In India iheratio of wheat to rice, as artick*s of diet, is as i to .CULTIVATION 
4 i (6 million tons of vvhe.at tr» million tons of rice). The annual con- ( Area, 
sumption of all grains and pulses js prubab»y over 55 million tons, so that ; 
of the f(iod of the people of India the millets and pulses have to at least j 
prov'de 2O tons. ^ i 

T he following table exhiV/its the total surrevt^d area devoted in India, j 2453 
in the year t(> “ Otluir food-grains, including pulses,” as also, so 

far as has been found possible, tlie shares of that area taken by judr and 1 
hdjra:-- | 

Area devoted in iSf^Q-gn to Other Fooi-Grains r.nd PulscsP distinguish^ ( 

* iug, when pos itle, 'jutir and Hdjra, I 


“ Other Food 
Grains and 



juar. 

Pajra. 1 

Pulses/* in- i 



( l idirii/ Judr i 
and Bajra. | 



Acies. 

Acre*:. ; 

Acres. ! 

I, brntjal .... 

; No 

returns available. 

1 

?, Hoinbay ‘ind Sind *. , 

1 8,:82,S;n 


18,049,1^5 1 

.Madias .... 

j 4 , 27 n, 5 (X) 

“b 5‘/'/.»47 

14,102,265 ! 

4. r*anjab .... 

* 2 , 3 (A), 4 ‘Xj 

2. 2 73, 302 

10 , 79*^973 j 

5. .\oi til- VVe.st F^roviiv es . 

3 ,‘ 47 . 5-’3 

* i, 9 '- 5 . 47 i* 

1 7, 1 12,490 ! 

ft. ()tidli .... 

55n,ooo 

^ No ictus ns 

0,659,054 j 

7. Cmtifil l^o\inct•s 

No 

retU! ns. 

4 , 330 , 4 »f* i 

K Cential India and Kajpvjt.ina 

No 

letuins available except ! 


Nos. Q and in. 


<>. Ajmlr .... 

No 

returns. 

177 .;S 8 

U). lieiai . .... 

No 

iclurns. 

2,92^440 1 

n. Niran/s 1 e: t itoi V 

No 

t etui ns. 

i 

12, Mysore .... 

No 

rctur ns. 


13. Cooig .... 

No 

returns. 

I, ^'38 i 

Assam .... 

No 

retm ns. 

57*024 

15. Hiirma .... 

No 

teturns. 

bo 32 ,n<>(> 

in. i\'iigana Manpm 

No 

icturns. 

3,070 

To i Al. 


... 

75,841,004 


The render n ight, pcrhnps, consult in this connection the discussion given ; 24-54 

under Hire <Oryza sativa, Vo]. I'.. /»/>. 5/9-52;, /?/« 557“55o)- where the artas j 
under wheat and rit e have been shown and the value of millets dealt with. | 

It will there be .seen tliat the area annually made to yield rice in Bengal has 1 
been given at 42,( 00,000 acre':, so that, with the 2/, 800,447 acres under that j 
crop in the other provinces of India, rice assume.s by far the most important j 
position of any single article of ft od. The second place should, however, he I 
accorded to jndr., since of the provinces in the above table, L r which returns j 
are available, tluTe were over iq,ooo,o(X) acres devoted to this crop alone, j 
It seems thus likely that were returns available for the other provinces, the 
total area under it would exceed rather than fall short of 25,000,000 acres, j 
In Bengal generally judr is. by no means, very important, except among the 
bill tribes. In the Central Provinces, in much of Central I^dia and Rdj- 
putana, in the Nizam's Territory and My.sore, it is at least quite as important 
as in the NoAh-West Provinces and the Panjdb. This may be seen in the 

• Figures taken from Messrs. Duthie & Fullei ’s Pield Crr Garden Crof ii, pub- 
lished in 1882, 
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case of the Central Provinces, from the fact that, while rice and wheat to- 
gether have an .area of 7,9 0,000 acres, the other food-grains have more 
than half that area. Still more striking are the figures fur Berar, 850.600 
acres devoled to wheat and rice with 2,921,4.46 acres to of her food-grains. 
An allowance of close on 10,000,000 acres fo'* il»e pro\ inces not shown in the 
above table would prol)ably not far exceed the amount annually tlevftcd to 
this foud-grain, in the provinces for which returns are unavailable. A 
little more than halt that acreage h.as, however, been allowed fur ifi the 
as.sumption of a total area of 25,000,000 acres, devoted to this crop .annually 
in India. 

But it has to be pointed out that juar is very largely grown as a mixed 
crop in association with one or other of the extensive ser’CSrof pulses available 
for the cultivator’s selection. Arhar (Cajanus indicus) is in the North-West 
Province.s generally associated with it, the vieid ptu‘ acre of the jitar hi ing 
decreased thereby 2S per cent., though the mixed crop js generally regard- 
ed as more profitable, or, at all events, safer. The acreage yield is also very 
much higher in irrigated than unirrigated land. Thus l^/lessrs, Duthie 
Sc Fuller give the yield .as 10 maunds of grain and 60 maunds dry- 
fodder from irrigated land, and S maunds grain and 4s maunds foiider 
from unirrigated land. Less than half the acrecige of the Nortli-Wcst Prov- 
inces is a pure crop, the other half juar-arhar, and tin? balance cultivated 
with chnri [jitdr fodder that is cut btrfore the grain maturesj. Hut of tl<e 
pure and mixed crops, by far the major porticn is usually iinirrirgaied, 
so that a yield of 6 maunds an acre might Ixt assumed as a fair average 
for these provinces especially when it is recollected that the area in the fotir 
permanently-settled distnct.s has not been taken into c on.sideration, A 
yield of 6 maunds all over would give an outturn of 22 ,tS<S.(k)o maunds, or 
792,428 tons, for these provinces alone. If the same factor 1 6 mriunds an 
acre) be accepted for the rest of India, the total outturn for the whole 
empire, 25,000,000 acres of ;'//«>, would be 150,000,000 maunds, or 

5,357,142 tons. From the passages Quoted below, on the cultivation In the 
various provinces of India, the reader will be able to judge whether the 
allowance of 9 maunds be over or below the average, and the correction 
can accordingly be made on the estimate liere framed. It would st^em 
fairly safe to say that the production of this grain alone, in India, amounts 
to at least 5,000,000 tons a year, and since very little i.s exported that amount 
may be assumed as consumed. From this estimate, however, tlie entire 
population of Bengal should be eliminated, since little jnnr is grown or con- 
sumed in the Lower Provinces. The people of the Pan j;ib also eat a very con- 
siderable amount of wheat, and the well-to-do everywhere use rice, wheat, 
and other food materials, eating very little, if any, millets. I'he total area 
under millets may be put at 40,000,000 acres and under pulse.s at 37,rx)o,ooo 
acres, so that it may safely be said these vast areas afford in normal years 
quite sufficient food for the community that may be viewed as dependent on 
millets and pulses as their staple articles of diet. But the //mV crop is not 
alone of value as food for man. Its stems constitute the chief fodder for the 
cattle of a large portion of India. Loss of the judr crop first a.ssumes the 
manifestations of famine by the starvation and death of the cattle, 

DISEASES AND PESTS OF THE JUAR CROP. 

It will be found that the district and provincial accounts. (quoted below) 
of the cultivation of this plant very frequently allude to the disea«-es to which 
it is liable. These accordingly afford local particulars, and it, therefore, re- 
mains to discuss in this place the leading scientific facts that have been 
brought to light on the subject. The diseases and pests of the'Sorghum 
crop may be .said to be four-fold, namely, due to (1.) Fungoid growths ; 
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ill. I A parasitic nowcnni:^ plant ; (III.) F^ests in the form of insects, birds, 
squirrels, etc. ; and (iV^) Climatic disturbances. 

*(I.) Fungoid. — Under this section three diseases have to be dealt with, 
viz*, Kust, Smut, ntxi Iii.int. 

Rust — Puccinia Penniseti. — Throug^h the indefatigable researches of 
the late Surgeon-Major Barclay we now po.s.sess st ientihe details regarding 
this d isease. Dr. Barclay savs : I'his aOeciion, kiiijwn h)cally as Kutti, 
is possibly Puccinia Sorghi, Sch-ivcinitz, and 1 have named it sfi pro- 
visionally, but it is quite possil>lv a new species. 1 am the more inclined 
to tliink it is a new species, l>ecause I have never seen nor recei\cd specimens 
on 'Zea Mays in India; and as the latter is verv exlensiv<‘Iy cultivated, 
tins is unexpectcMiUon the assumption that thetungus isP. Sorghi. Still, as 
i have not had good opportunities for obtaining information about the 
existeiu eot any Kust on Zea, it is <jnite pos-ible th.at it ex;st>. Assuming the 
fungus on Sorghum to be P. Sorghi, the Indian species ditiers especially 
in liavlng consider.ibly larger ureio and tel-'utospores ; in the leieutospores 
not being thickened at the free cads; and in the spore.s being associated 
u’ith { nr.tp 'll 

*It is sii^nificant that Dr. Barclay should have (shortly aftiT the appear- 
ance of llie paper fn-m which the above Itas been abstracted) obtained 
abundant evidence in support ot the suspicion he entertained that the ru.st 
on Sorghum viilgare was not Puccinia Sorghi, but a new and huheno 
undescrilH'd s{)eeH‘s <»f fungus. Near .Simla he found a specimen of Zea 
Mays (the Indian Cctu) attacked by Puccinia, Sorghi, Schiv., or at all 
events, by a Uredine tiutt much more closcriy re.sembled Puccinia Sorghi 
tlian dc>es the fungus on Sorghum vulgare itself. During Dr. Barclay's 
last excursion throughout India fin conmviion with the Leprt>sy C ommis- 
sion) he u'ls aloe to much infVinu.aiion on the diseases of the 

chief crops of India, but. which has been largely lost through his prema- 
ture death, shortly after his return to Simla. While at i^rodc (in Madras), 
for example, iu* coilecUai a Uredine on Pennisetum typhoideum 
which |)ro\ed identical uiih that which he had previously found on Poi>na 
specimens of the s'ntlht crop of Sorghum i'/) vulgare. He was thus 
enabh.'d to arrive at the definite (opinion that the Indian disease on Juir 
and Ilijrit is not the I 'redine h>iind in America and other countries, but a 
distinct species lv>r which he suggested the name Puccinia Penniseti. 
While, on the other hand, he became convinced that the true Puccinia 
Sorghi was, in India, the rust that attacked Indian-corn. 'I'he writer 
had the pli’asiire in enjoy the late Dr. Barclay’s confidence and friendship. 
During many botanical excursions he discussed with him the value that 
might he placed on the fungoid diseases of plants, as supporting other argu- 
ments that might be atlvanced in tracing out the nativity of crvps. The 
|)rnblem that ilistressed Dr. Barclay most was the fact that while the ber- 
berry /Ecidium-bearing bushes of the Flim.iiaya w€Te yearly attacked, the 
rust of the n imrlla van n heat -fields v\, as in no way connected with the bor- 
luTry. During our last IxUanical excur ion. however, the writer had the good 
fortune to find in a held close to Muttiyana (Simla) a crop of wheat attacked 
with both Puccinia Rubigo-vera and P. graminis, and underneath the 
crop a Bromus and Polygonum aviculare. also attacked in a remarkable 
manner. Without the :iid of the microscope Dr. Barclay was unable 
to do more than speculate as to whether it was possible the Polygonum 
(which he hao* never before found attacked by a Uredine) could bo the 
cause of the rust on the wheat of the plains of India. Shortly before his 
death Dr. Barclay told the writer, however, that he had been able to prove 
that the • Polygonum very probably had nothing w hatsoever to do 
w'ith Puccinia graminis, but was a well-known species found on the same 
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Polyg^oniim in Europe. There remained, however, he added, the fact that the 
hosts ot P. g^raminisas well as of P. Rubigo-vera were both very likely to be 
found at \! uttiyana. Dr. Barclay was hopeful that he would thus soon 
solve the problem of the whe n rust of India. Unfortunately, his death 
within a few days after the conversation detailed above, closed a hrdhant 
career, all too sh‘:)rl f >r the obbifations lai I upon hitn by the necessities of 
India in a field of research in whsch Dr. Barclay had no equal and no .suc- 
cessor, But to conclude this brief reference to the rust of Sorghum, Penai- 
setum, and Zea, it may be ad led that Dr. Barclay was disposed to regard 
the peculiariltos indicated, as favouring the opinion tha: all three plants wtTr 
e.Kotics in India, but it may be added that it iS signilicanl tiiat P. Pemiiseti 
should have been found on the peculiar crop of Sorghvm whicli the writtT 
is disposed to regard as a n.itive of India an i as quite distinct from 
S. vulgare. 

The importance of the study of rust rnav be inferred by the tollowing 
passage, which, it is believed, is hv no m vins an account of an exceptional! v 
bad manifestation : — “ Rust. — This disc ise appeared first on an earlv sown 
crop of Sorghum, which was groum from importe 1 see 1, from which it is 
presumable that the fungus germs were derived, and, finding in the plants 
a prepare 1 ground whertsin to work, they some lime lieforo the seea was 
fit for harvest, so complet.dy enveloped the. plant with a re 1 covering', vvhich 
was increasing and destrovmg its value as fodder, as to necessitate its 
being cut down; not, h nvever, before the* d* --ease had spread furl !\er, and. 
in all our Sorghum it appeare l, as wi K as in the * PlarucM-’s fb'iend * but 
not to so great an extent in the latter as the {’-inner, rhis rii.st is probably 
closely allied to coin rust, whicdi i.s common in damp distruMs in haiglancf, 
but it is of a darker colour, being more purple tlvin red" \Repi. clgrf. 
D pt 5 , / (S’ 7 - 7 9 ) 

It is, perhaps, unnecessary to have to say that the fungus here dralt with 
belongs to a widely diUcrent family from that of t’r.e diseases di's^rihed 
below under their Engiisii names Smut and Bunt. It is a UreJine. and, like 
most of the members of that great family, exists in two (in some forms 
more th-an two) stages —the active disease and the resting condition — 
as they niray be called. In many Ur ‘dines the latter stage migrates from 
the crop to a weed, or it may subsist on the decaying portions of the crop. 
Thr chief rust of wheat leaves the crop and assiimesits second stagt? 
on the berberry. To accomplish a cure, therefore, the life-history of 
the particular form of rust has to he worked out. I'o pickle the seeds 
(a procedure perfectly rational in smut and bunt) would, with a uredinous 
disease, be to pay the penalty of unpardonabit* ignorance, since the resting 
stage of the (lisease might be all the while maturing on the weeds ar'nind 
the field or on the decayed matter of last crop, and be thus awaiting the 
germination of the expensively purified see ls to renew the activity of the 
pest. Extermination of the second host, or, if »as in the case of Sorghum 
rust) the fungus be autoecious, thorough freedom from the field of the 
dec?wing matter of the p evious crop, are the only raiional cures. 

'fne explanation thar the rust that did s > much harm in Madras was 
brought with certain seerl is highly impnd>able unless the seel was sown 
mixed with dried fragmeni.s of the leaves. It seems more likely that rust is 
always more or less present in the juar plant of the plains of India (perh ips 
to less extent than in wheal), but that it only developes into an epidemic 
extent under certain climatic conditions. The irnprirted c/op may also have 
been a more favourable host for the disease than the Indian f irms. 

Smut — Ustilago carbo (Conf. with Vot. IJl.^ 457)* — This fungus 
may be said to appear when the Sorghum sets its flowers. »^The whole 
inflorescence, and even neighbouring leaves and twigs, become covered 
with a black powdery Isiibstance. This partially or completely destroys 
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the pnrticijlar head so attacked, but the injury thus eHected is not all. 
I'he spores are blown from the affected heads by the wind, and being 
minute, they get between the husk and the grain in other spikes. There 
they rest tor the greater oart of a \ear and undergo no turtfer change. 
On the seed bering sown next year the spore, if not des» roved, will commence 
its nf'w life with the geru»:nal!ng embryo to w’hii. h ii attaches itself. 
Tirowing up through the tissue t>f tiie stem it finally reappears in the 
flowering .spike, to disseminate the fresh showers of black .spores that 
carry on the prones.s. Year after year, it not checked, the proportion of 
diseased stems m^y increase until a crop may be seen that is practically 
worthless. One peculiarity of Smut may l>e here furlhcr added, namely, 
that while no structural diltVeence has as yet been recognised in the smuts 
met wfth on wlieat, oats, barley, s>»rghum, etc., the smut that has appeared 
on one of these cro|)S docs not seem to possess the power to infect, another. 
Kach crop may, therefore, be assumed to possess its own peculiar form of 
Ustilago carbo (<r Smut. 

\Vith reference to tiic appe iranee of this disease in India, numerous 
reports m ght lie quoted and with adv irttag'r could sp ice be rufbrd'‘d. 
The following m ly perhaps sulh:e: Mr. W. R , Robertson, M.R. A C.. 
Sujienniendent, Governmeni bar m.s .Madras tdgn. Report, iSyS), 

wrote : — 

“ 1 have tiif? h(»no'.ir to ftirn‘ar<I, f<»i the Uonul's itisptH'tii^n, a few heads of < h Inm 
atl'iclccd hv a c dlc l a lutupiid dis-as^ winch appear.v to ho very 

ctiMnnon thas soa'^on h’. titi- di.-ntriia. It will l.»r v . il ihiU the e? ain is \ ery mur.h 

rliap.ged fTom its 1 idijvirv shape, and that nuinv ot the 'grains ate riled with a tine 
Vilack |.M iuv.ilai powde: ( qune';). I ho hlii^ht is ot conjm<»n ota nr’ cnce, |>i!t I du not 
rcjorml)*''! anv wai in whi(.h I hav<* sevn so* n>vi, h of si as thi>. In tT»<,»st (.oiintt u*s 
this is well known to :u;i icuUun'’t'>, but it tKCurs to asciiic.s extent eliietlv 

only in those C’UiUoes ir» which a^d. ukute is yet in a hackward state. In stnne 
p.-irts of h'.nid.ind i.^s (s » uoenee i^ceOjinb iai from unhtujuent, hut this is onlv where 
an antiqnutfMl system of a^iicultme is still inc-sued. o-, where injudicious attempts arc 
made to j^row leieal crops mistiited to the climaiical cr>nditions. However, in I.in^land, 
there has h'. en a vei y tnaiked disapp«’tnance <.>t tht? tlisease <liinny the past twenty or 
thirty years, wha li must he altohuteti to th« pjogressive developtncnt of a snperio: 
agriiuituial prai tice. Straw ami ^uain infested by the .spores of 'Smut’ are not 
tiieiehy, it is helieved, rendered at all injurious when used .is the food o: live-stock, 
neither is the eiMiri rendeied unfit for human food as is tiiat in!estc<I hy the spor<'S o! 
the tuTAO’oid disease called ‘ Kroot.’ 1 he loss that results fiiini “ .'^mut " is t hiertv 
in tile diminution cl the yi'dd ol strain ; and wl.en, as is sometimes the case, Irotn io 

to ,V‘ pel cent, of the lieads of ain in a ticld are i endcred ahcH tive, the loss is a 

serious one. .As regards t)ie jirevetuion ot thi^ hlieht, it appeais to he generally 
admitted that supeiior culture vvith the protet tion ot the .stxui by tiu* use of chemical 
dressings ai e the most elVu ient means Ol comse, nothin*;^ can elTectually protect 
H fu bl of grain il the crofi in a neighbouring field «»r in the locality has been attacked 
by the Vilight ; hem e tlie attempt to lOot out the disease in ,a kx ality mu.st l>c 
general on the piut of all tlie tarmois. It was not usual in r.ngiand untillatelv 
to dress seed in view' to i>rotect th*' crop from “ Siui t.” l.mt the practice is now 

general. It is true that the means taken are not stt etbeient as could be de.sii ed, for 

the sporules are so li.ible to become dispersed before harvt'st and dining the harv-^st- 
ing operations. However, it has been shown that, when seed injested by the spoies 
of the bligdit have been sown, the blight has been rrprodmed in tiie crop and tliat, 
when ir.iested .seed has been propicily dressctl with a chemical si>lutlon, th ‘ blight iias : 
not appealed. I here are many different descriptions of s<'ed preparations used. ' 
T hose in which sulphate ot copper lojins the chiel iw only ingredient are the most 
tr) be relle<l o»»| 1 he following piot css might, 1 think, be adopted with every hope » 

of success in the treatment of seed ini ested by the spores of Smut : — * I'or solh of seed 
take ounces of sulphate of copper which clisolve In one quart of hot water ; when 1 
the solution is quite cold pour it over the seed, with wliich n ix it tiioioughly ; when ^ 
quite dry, the seed is fit for sowing ' {Coiif, "ivith Kept. ^ Ai;Ti, Dept, /Madras 
tS78-79)- 

As alluding to Smtil and, perhaps, also to Rust and Bttni, the following 
passage may now be quoted from Mr. Nickelson‘s ^fonuol or C ^imha^ore, 
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A/adriiSf as it shows the diseases which arc known to attack the /waV crop 
in that district : — 

Sembei is rust and is common in cold misty weather. Karipuftei is mildew ; it 
is not known whether this is the developed lorm of Sfimbei. Instead of grain, the 
ears are filled with a blackish brown powder like smut in w’heat. Nitvri-pu( hi is a 
light green insect beginning as a tiny \so\ivi,Kuanf/fi-J\ih(va, wliirb teeds and 
growls on the tender plant ; it develtipes at the time of flowering if the weather is 
misty. A similar cause is alleged for Asu^^ani {Pen or Fontrati)^ which is a miirute 
black insect.’' 

Very little is known for certain retg.'irding t!u‘ insect pests of ihi^r crop, 
but the reader should consult the special paragraphs bfdow on that subject. 

Buvt — Tilletia caries.— The spores of this fungus are slightly larger 
than tltosc of Smut, and their surfaces are cotered with a refhailation. 
They ripen and are dispersed about the time of the harvest. They attach 
themselves to the outside of the grain and remain until it is sown next year. 
With the germinating seedling tl.e spore renews its activity, attacks the 
embryo, ;ind grows up within the tissue of the plant, but in doing so it 
undergoes a succession of changes and thereby ett'ects a very sl'rious 
injury to the host, upon w'hose tissue it literailv feeds, d he spore first 
sends out a little tube, from the lop of which .arise I rotn four to eight cells, and 
these form the spores of the second generation. I'liey unite l.)y cross tubes 
into H-shaped fig'ures, then fall off and give rise lo spores of the third gene- ' 
ration, which in their turn produce spores of the fourth genei ation. h rom the 
last mentioned spores the wvre////w arises — a network of exceedingly deli- 
cate tubes which, like that of .Smut, permeates the eruire sub-tam c of tlie host 
and pushes forward as if its aim had been the destruction of tlie grain, for, on 
the fruits forming, the fungus attacks their sub-tance and produces within 
each grain a baneful crop of fresh shores which, by tlie wind, is sow-n on 
the una, fleeted spikes or ears of corn. The grain .attacked by bfo:! I<»oks, 
however, exterfialiy as it perfectly healthy. It is. if ariv thing, plumpcT and 
rounder. On pressing it, however, it Inirsts and emits an (tilensive smell 
and a slimy or greasx dark c(<loured powder. Little wonder tliorefurc that, 
the farmer fears Bunt more than Smut, fur, the latter is seen while tlu' for- 
mer all unsuspected, may be reaped, and on the thirashing floor the bane- 
ful spores sown on the entire crop «*f grain. Bunt has been recorded on more 
than one occasion as doing serious damage to the Sorghum crop of India 
\Conf. Field (jitrden Crops\ huX it d<ics nett seem necessary to repub- 
lish the local reports. From the brief account here gi\en tif Smut and 
Bunt, the reader will be able to appreciate the value ol the pickling as it 
has })een called (in ofTicial correspondence) of the seed tif Sorghum and 
other crops. I'hc difficulty in India rests in the fact that while one tailti- 
vatrir may be induced to adopt such scientific measures, his neigl-bour by 
refusing to do so undoes all the good eflecls of the pickling. It has, how- 
ever, been pointed out that the germs of both Smut and Hunt are so sensi- 
tive to hot w'ater and so easily removed mechanically by washing, that 
steeping or washing the grain for a short time, ir\ slightly warm w-ater, 
would do much good w'here chemical agents to destroy the adhering 
fungoid germs were beyond the means of the cultivators In some parts of 
India (as in the Panjab, p. 308) lo wash the seed liefore sowing is a common 
practice. For the results of experiments and infer mapon regarding the 
materials used in India to pickle the seed, the reader should consult the 
Experimental Farm Reports for Bombay, 1883-86,1886-87,1887-88,010. 
Carbolic acid, sulphate of copper, common salt, etc., arc the substances 
that have been chiefly experimented with. 

II. A Parasitic Flowering Plant —Striga. —The^ reader who may be 
interested in this subject will find full details under Saccharum (sugar- 

S. 2463 



Products of India, 


303 


of the Juar Crop. 


(6\ Watt.) 


iSORGHUM 

I viilgare. 


canr) (Conf. with Vol. VI., PL JL, 12O), where the same parasite, by 
attaching ilic roots of ritltcr or both crops, does such damage as to 
often etlect total destruction. Many popular writers affirm that Striga 
acts by depriving the crop of the natural nourishment of the soil, but on 
the other hand, the species of Striga are known boianically to be r^t 
parasites and therefore to suck the sap from the foster-plants to which 
♦ they attach themselves. Altliough no Indian writer has especially noted 
t^e direct attachment of the Striga weed to the roots of Sorghum or 
Saccharum, yet there is little doubt that it is in that way that the weed 
eifet ts its destructive mission. *1 he observation that the parasite is de- 
strt)yed if cotton fte rvjtated with Sorghum would be accountable for by the 
affirmation that it is unable to subsiht on the roots of cotton and, being 
an aifinial, the sefxls germinate and die, from want of a suitable host on 
which to feed and produce their fruits and seeds. The Director of Land 
l^eC'jrds and Agriculture, Iiv)ml)ay [Report^ iSH 6 -S 7 ,p* ;y,3, reters to this 
disease:— j 

*M >»u‘-d jit il of the crop i »f tlif? general farm was devaslateJ. l lvj experiments to i 
St fdy the hatju^. of the parasite linve been continued. P’K>t.s sown with inaiz,e lol- | 
hivved liy gram and with / neuV/ wetc attacked, thtjugh in the ease of rnai/e the | 
{■i.ir.tsite did not siiow till lafe. It was ploucdied in betv>re the gi am was sown, and 
did not reappeai . In tiie b^ri Jr/ ploi it fiehl sway in .spite «;.<! ail efhtrts t\> keep it 
down. In another ph^t, last year sown with when the parasite appeared, 

(..'otton is .siipjjosed to ke(‘P' it in chts-^k. Sab-soiling was tried as a preventu e in 
anotiuT [dot. (Iram was the crop taken. The result was very f.ivourable, though 
not conclusive, liecanse the parasite iloes not iced on gr.im. /oziuri should be tried 
alter s\d>-S!»irmg. I Ir»t '.e-dung i> hu allv supposed to f.ivour tVie parasite. The result 
ilid not in any way vuppoit the suppositii>n, lor, though /(/nuou was .sown, it was un- 
injiif ed.” 

111. Pests in the Form of Insects, Birds, Squirrels, etc. — Mo-t writers 
sny that birds and s/jtiirrels .in: perhaps the worst enemies to Sorghum, i 
rhi.ir deprc'd.'if i"ns necessitate constant watching for at least 25 days! 
l>ef(>re the crop is ent, .a circmnstancc that enhances greatly the cost, of 
cultivation. Lut tlii.*^ dcinger and trouble is perhaps so evident that it 
needs no furllter cxplanat :<»n. It is otherwise with the insect pests. S(nne 
O' tliese are fully understood, others are so obscure that much diHerence 
of ofdnion prevails as to whether tlie poisonous properiv ispoken td' as 
poss< ssed at times bv the .‘'terns, when UKcd as ft)dder) is due or not to 
an insert. In ilu* sfexial article im Pests il’e/. V!., Ft. /., it is stated 
that tlie l.irva* of a molh known in the North-West I'^rovinces as hhaunri 
(not as \ et ident ifierl) attacks \hv juar st.dks in much the same fashion as 
tho sugar-cane is tunm llrd liy the *• sugar-cane borer."’ .I heso larva*, in 
fact. l)e:ir s!> strong .a resemblatu'e to those found in cane that Mr. Cotes 
suggests, tli.it Ilu y may also set up decompositions sufficient t > cause the 
poisonous propertits legardiug which so much has been written, li mav 
be added that the pre'v.ilent i)rlief among the Natives is that the poi.^on 
is the result of an insect, and it is worthy of note that it occuis at the same 
peried and untler similar c ircumslanccs as in cane, during an excep- 
tionally dry season. 'I'he following^ two passages may be accepted as 
representing the somewhat exiiauslive controversy that exists on this 
subject : — 

‘ 'rhr most pcruli.ar of the dlse.iso.-; t<» which /««> is liable is that which makes 
the young stalky poisonous to c.itth*. it eaten by them when semi-j>:irched from want ' 
of rain. Of the tact there can be in* cUnibt ; in the scarcity of 1877 large numbers of 
cattle were known to peiish from this c.ause, their bodies becoming inflated after a 
mod of the y mng juar |>lants, and death ensuing shortly aftorwaids, apparently in 
seveie pahu A good explanation is not, however, forthcoming. I he opinion uni- 
versally accepted l>y Natives is that young juar when suffering from deficiency of 
rain l>ecome.s infested with an ins^N't called bkaunri, to which its poisonous effect on 
cattle is due.. Immediately rain falls the insect is said to perish, and unless the cars 
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have appeared before the rain failed, the crop often recovers itself, and yields a g'ood 
outturn of g^rain** {Out hie ^ Fuller). 

A totally difTereni explanation of the pcreat noriality rmongst cattle, 
in the year 1877, giv^en in a paper by Veterinary Surgeon J Anderson 
Afrri. nn <1 Horf. Soc.^ Jo^rn.x VI, Part I, p. /, tVcxv Series), The 
article is loo long to give in exfenso, but the following extracts will show 
the opinions arrived at by that writer : — 

“ From my recent investig'ations and cxperime ts, I have rome to the conclusion 
that ?oryf7r is not poisonous. Some stocks here and there cont iin insects, others a 
fungus, both of whieli are supposed by m iny to be the medium ol poi->on, FCVeri if 
they were poisonous, they are not found in sutlicitMit quantities Ao prove iniurious, and 
account lor such wliolesale mortality, rhe prevailing idea is tluit the /owar has 
become poisonous not only from want of the usual rains, but also fi om the sco- ching 
effects of the unusual return ot the hot winds ; or that a poisonous gas engendered 
in the stalk bv the action ol the heat, etc , etc. I'lie insects are of the HkmipiKKA 
family commonly met with on plants, and the fungus, wlren sul>mitt^d to a micros- 
copical examination, consisted almost entirely oi round spores. Dr. Franklin, 
who ex-imtned it, camot say to what specie it belongs. “I look upon 'ojcMr as a 
destr uctive substince or thing, and not as a poison. It de troys li e by a- ting mecha- 
nically on the system, just as a sponge dwells in the stiui^rich and kills on Vx'lng 
retained there. When has been eaten, it gene ally pioihu.es ‘hoven’ dis- 

tension of the first stomach as known by the gemet atiorr of a In gc cjuantity of 
confined air, a product of fei tncntaiion ai resting the natural function of runienation 
and digestion which causes the animal to sv\eil even tr* a state of suffor atron or 
rupture of some part of the stomach o’ intestines to dc itlr.” “ ‘ lloven,’ there foi eg 
is a very common and ex- eedinul y f ital lonn nf disea-c, or rallier arxident. The 
stomach fjecomes surch.ai ged with fl.itus, becotm*^ paralysed as it were, and is tlius 
rendered incapable of expelling its ronrents, ( 'onserpiently nirnenation a nd digedlon 
cannot be carried on property, but fei mentation goes on instead, by which a large 
quantity of gas is immcdiait'ly generated which, trom want of ventilation, causes the 
animal to swell to a state of sutfocation and siKlden deatli is tin' runscrjiuMice. 

I he symptoms are verv alarming and npid in their course ; and may come on 
sometime-, even if only a very sntiH (piantity of !o:car has luvn eaten, d ire left 
flank swell up accompanied by di^tiessed and I d>t)r«Ml breatiiirig, iianting and great 
depression, disinr lination tf) move, with prominent and hlo<;d sliot eye; the animal 
Staggers, falls down, and dies of suffocation.'' “ 1 loven is tire result of irregular 
and bad feeding, or from cattle eating food winch they are iinacr ustomed to ; or 
fiom eating partially decayed or unripe fodder of any description (stunted /error), 
and particularly, succulent sh«u«ts which spring up after the hr-.t sliowers of rain. 
Cattle are sin e to mergorge tiiemselves, more es]H*cially half-starved ones, or eat so 
greedily that it is not suffirientlv masticated, and before it can be propet ly prepared 
by rurncnatlon, iei mentation takes place, and c.nlxmic at irl gas is eliminated. Hoven 
is the result, apjrcadng like an epi/.tjotic, affecting many animals at the same time and 
place. As thi.s roTnj)laint is preventable, the assamis .should hinder their cattle from 
eating yoTCor by herding them, or by feni ing in the jnwar klict.s. This has been done 
in many places with mar ked .sncces.s .... The fir st thing to be done 
is to arrest the process of fermentation and restiire lie dthy secretion and a< tlon of the 
stomach. I'o do this the air must be displ tced by eructation 01 tlirougli the intes- 
tines, or by rrpening the .stomach with a trocar and rnmda the latter should be left in 
the wound for some time, so that the gases genciated may e.sravre as fur as formed.’' 
“ I have given an experimental bullock as much as six seer-, at one time, of what w'as 
supposed to be poisonous /otear, and it had no effect whatever. 1 attribute this simply 
to the fact that the animal ate it surely, masticated it ptojrerly, anrl ruminated quietly. 
I he same animal has had it dried in the foim of bkoosa and in decoction. The 
experimental sheep will not eat more than a stalk at time, and after being .starved 
for 24 hours, A strong decoction had no effect on them either. 1 he great loss through 
neglect and ignorance ougiit to rouse cattle owncis from their apatliy, and show them 
the necessity of storing fodder in plentiful seasons, preserving p;jj>tures and fencing 
in crops.” 

IV. Climatic Disturbances, such as want of rain, excess of humidity 
or damp, cloudy weather, and extreme or unnaturally high temperature, 
etc. — It will be observed from the remarks already ottered that whether 
due to the presence of an insect or to some physiological change in the 
growth of the plant, owing to climatic disturbances, the judr stems are 
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not aiways liable to cause injury to cattle. The occurrence of the poison- 
ous property (as it has been called) is simultaneous over a large tract of 
country, appearing and disappearing within certain fixed limits of time. 
The inference is, therefore, unavoidable that the stems have been affected 
or altered in some way. Both the theories (advanced above) are, therefore 
admissible, namely, that certain climatic conditions pre-dispose the stems to 
an epidemic development of the insect pest or alter the nature of the stem 
* or of its sap, so as to favour the fatal fermentation to which Veterinary 
Surgeon Anderson attributes the disease. The only observation that 
seems consistent to both theories is that the disease follows unusually 
hi^h iemperaturt^s. The judr is mostly grown on high lands as a khartf 
crop and is only very occasionally irrigated. It is dependent on the 
rains for its moisture, and if these fail famine both to cattle and men must 
supet^vene over large tracts of India, A delay of the rains or an un- 
usually high tempt^rature must materially alter both the yield and the 
quality of the crop. It would thus seem, that the effect of climatic dis- 
ivirbanccs, both as favouring one or other of the diseases dealt with above, 
OTVd as modifying the quantity and quality of the crop, has not received 
that degree* of consideration which it demands. Need it therefore be added 
that the study of the races of Sorghum, in relation to climate and soil, is of 
the very first imi>ortance. 

Cultivation in Bengal. — Although grown by the hill tribes of Chutia 
Nagpur, Hajmahal, and the Tarai — to a limited extent — judr cannot be 
regarded as an important article of fcx)d in Bengal. It is more generally 
cultivated in the portions of the province that approach in climatic and 
other conditions to those which prevail in the North-West Provinces, 
'rhe unimportance of judrf indeed of all millets, may be learned from the 
opinitm arrived at by the Famine Commission, namely, that famine in 
Bengal meant essentially the loss of the rice crop sown in April to June 
and reaped from November to January. The loss of the bhadoi or 
intermediate crops, which consist very largely of Indian-corn, millets, etc., 
would not produce famine, nor even scarcity. 

The following pas.sages are extracted from the Agricultural Department 
reports on the subject of judr as a fodder in Bengal : — 

“ riie following fodder-gra'ises were sown on the Farm : — Sorghum, 
yellow cholam, white choLim, and Reaua (Euchlaena) luxurians. The 
Sorghum was manured with bone-meal. The increase in yield thus obtained 
more than covered the enhanced cost of cultivation due to the purchase of 
the meal. The results showed that fodder-grasses can be raised at a nomi- 
nal cost of two to three pice per maund, and are likely to prove profiUible 
crops in Bengal ” (i<SS8-Sg). 

Sorghum,--‘T\\c following statement shows that Sorghum can be pro- 
fitably cultivated in Bengal as a fodder crop. The price is taken at 4 
annas per maund of green Sorghum, and has been arrived at by a com- 
parison with paddy straw. It appears that a bullock of more than ordi- 
nary size can tx; kept in perfect health during the height of the working 
season, on half a maund of Sorghum (well matured and with the seed and 
stalk together), and a seer of mustard cake per diem. The outturn may be 
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It has hitherto been said, that Sorghum as a fodder crop will not pay 
in Lower Bengal {i 88 g-go)* 

Experiments made with this crop last year confirmed the 
opinion expressed in the Annual Report of the previous year that Sorghum 
can be profitably grown as a fodder crop in Bengal. The produce was 
sold at 2 annas o pies per maund to a Calcutta dairy, the manager of 
which, Mr. Q. C. Bose, a Cirencester scholar, reported very favourably on 
it. The yield of milk of a number of cows was increased from 2010^5 
seers by the substitution of Sorghum for straw ; while the cost of feeding 
w^asat the same time reduced. Mr. Bose has been so far encouraged by 
the results, that he proposes to grow Sorghum as a ff»dder for his milch 
cows. The cultivation of Sorghum realized a net profit of R 12- 12-3 per 
bigha {iSqo^giK 

Cultivation in Assam.^ In the report of the Agricultural Department 
of Assam (1886-87, p. 23), the Jcnvar and Bajra crops are dealt with as 
follows : — “ These two admirable fodder crops are never grown in Assam, 
except, perhaps, occasionally by tea-garden coolies, and yet, in almost all 
parts of the Province, there are seasons when the cattle suffer from evant 
of food. It was thought that possibly the people might be induced to 
grow fodder, and in 1886 a small consignment of one maund of bajra 
and one maund of jowdr was tried. It was distributed to the Deputy 
Commissioners of Sibsagar, Darrang, Kdmrup, Now gong, and I.akhini- 
pur, and to the Sub-divisional officer of Mangaldai. At Lakhimpur, 
Jorhdt, Golaghdt, Nowgong, and Kamrup, the experiments failed. At 
^ibsdgar a poor crop w'as obtained; at Tezpur the produce was good ; at 
Mangaldai a part of the seed germinated well, and the Sub-divisional 
Officer (Mr. Gait) reports that the experiment has resulted in much good, 
as it has started the cultivation of these crops, and much is being grown 
by the coolies this year on their own account. ” 

Cultivation in North-West Provinces & Oudh.— 7 “^'^ ‘s a very import- 
ant crop. According to Messrs. Duthte& Fuller there were in 1882-83 
1,356,961 acres devoted to the pure crop ; 1,54.3,486 acres of ji/dr-arhar 
(that is, ; war mixed with pulses) ; and 247,076 acres under judr fodder 
(called chari). Some idea may also be learned of the importance of the 
crop from the review of opinions collected by the Famine Commission 
regarding the staple food of these provinces : — Tijc poorer classes, tliat is 
to say, the great majority of the people, live on the cheapest kharif grains 
from September or October till the spring harvest comes in, and on 
barley, CTam, and peas from that time till the autumn. Where rice is much 
grown the coarser kinds are mainly consumed by the lower classes. Wheat 
and the finer kinds of rice are almost entirely reserved for the consumption 
of the rich, who also live on the millets, 7 and bdjra, to some extent in 
the cold weather. Both the millets and cereals are usually ground into meal 
and baked in round thin cakes ; they are eaten either with ddl, f .e., pulses 
mashed and boiled into porridge, or with ghi, or both together ; salt is 
always added, but there is not much demand for pepper, ^udr and 
bdjra ase sown shortly after the commencement of the rains, and lateness 
in the fall of rain is a disadvantage. Bdjra can, however, be put in 
later than judr. If no rain falls before the 15th of August, they can 
hardly be sown, or if sown and no rain falls for a mop.th after the crops 
come up, they are burned up unless protected by irrigation, destroyed 
by heat and drought. Rain, therefore, in June or the beginning of July, 
and again in August or early in September is most required. Arhar 
cannot be sown later than judr and bdjra, but it stands a subsequent 
failure of rain better, and lasts when they do not. 

For the purpose of this article it is perhaps undesirable to attempt a 
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review of the numerous district reports which have appeared on the judr 
of these provinces. This has been so recently done by Messrs. Duthie 
& Fuller {Field fSJ* Garden Crops) that it may be said nothing new 
has transpired, and from that work the following information has been 
derived * 

The dry stalks and leaves of judr, chopped into small pieces, form the ordinary 
cattle fodder of the country, for some months in the year, being known by the name 
of knrbi. Occasionally 7 wor is grown solely for cattle fodder, and not for its grain at 
all, in which case the stalks are cut while green before the seed has had time to 
rpature. It is almost the only green fodder crop grown as such in the provinces, 
and hence, when grown for this pur ^x)se, has no more distinctive name than cAtfrr, 
which simply m^ns fodder. Chart cultivation is, however, almost entirely res- 
tricted to the districts of the Meerut Division, where the rattle are mostly purchased 
from^the outside, and are of a far better quality than those in other parts of the 
provinces. 

“ Its value as a green fodder may be inferred from the following analysis made by 
Professor Voelcker, in which its nutritive qualities are compared with those of 
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The area under /irdr is larger than that under any other crop, with the 

exception of rice, and amounts to nearly 36,p8,c€X> acres, tii j^khs acr^ of which j 
are in the 30 temporarily settled North-West Provinces districts, forming 13 per 
cent, of ihcir total cropjjed area, and 25 per cent* of the under crops. 

It is, however, almost entirely confined to tfie districts of Rohilkhand, and DoAb and 
Bundclkhand, and comparatively rare in the east of Oudh and in the districts of 
the Benares Division, where its place is taken by rice.” 

y Judr is a kharif crop, being sown at the commencement of the rains and cut 
during November. When grown for fodder and irrigation is available, it is often 
sown in the hot weather, before the commencement of the rains, that it may be got 
off the ground as soon as possible, since it is generally followed by a crop in the 
Succeeding rabi^ this rarely, if ever, happens yn\\\judr wnen grown for its gram. No 
particular rotation appears to be followed, but it frequently alternates with rice on 
clay or loamy soils not subject to flooding. It is comparatively rarely sown alone, 
being, as a rule, mixed with several other crops, of which arhar (CfljAnuS lodicus) 
is the chief. The oil seed called til or f^ingelly (ScSAinuin indicum) and the 
low-growing pulses ntung, urd or mash (Phaseolus mungO and radiatus) and 
lobia or ru^ds ( Vigna Catiang) form an undergrowth in most judr 6e]d.s, 3deding 
but a small return if the Judr prospers and overshadows thern, but occasionally 
forming the principal part of the crop if the Judr suffers from failure of rain, which 
it feels more keenly than its deeper-rooted associates. Loamy or clayey soils are pre- 
ferred, where possible, and perhaps the best crops of Judr in the provinces are borne 
by the heavy black soil of Bundeltchand. 5 ^ far indeed as soil is concerned, Judr in 
the kharif answers to wheat in the rabi, the place of barley and its mixtures being taken 
by the bulrush millet Pcnnisctum t3rphoidcuni)* Manure is but rarely 

given, unless the crop be grown for fodder, when it is generally succeeded by a rabt 
crop, and the land requires therefore artificial stimulation. Ihe numl^ of plough- 
ings varies from one to four, land which has borne a crop in the preceding rabi not 
being held to require so much tillage as land which has lain fallow since the end of 
the kharif preening (Bareilly). Clods are usually broken before sowing by the 
use of the log c?i)d-crusher. The first sowings of the kharif are those of cotton, and 
as soon as these are finished Judr is commenced with. The seed is sown broad- 
cast and ploughed in, being used at the rate of 3 to 6 seers per acre if for a CTain 
crop, and 12 seers per acre if (or fodder, when thickness is the chief thing looked to. 
The seed *of the minor crops {arhar. mdng, etc., known collectively as utaTa)\s 
mixed with the judr seed and scattered with it; lobia alone being sown by hand in 
lines across the field (Cawnpore). In some parts of the provinces the fin^t heads 
arc picked out at each harvest and set aside for sowing in the succeeding year 
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(Cawnpore). Irrigation is very seMom used unless the crop has b«n sowa before 
the commencen>ent of the rains, or the season is peculiarly unpropitious. The crop 
is generally weeded at least once, sometimes by hand, but often by merely driving 
a plough in lines through the field when the plants are about a foot high, so as to 
open out the soil round the plant roots which has a very beneficial effect.'' 

Cultivation in the Panjab.— Mr. Baden Powell {Panjdb Products) has 
very little to say regarding judr proper, from which circumstance it 
mi^t be inferred to be of little value. In the Agricultural Returns of the 
Province, however, 2,369,400 acres are shown to have been devoted to the 
crop in 1889-90. In the Famine Commissioner's Report it is slated that 
from the replies of the District Officers it may be inferre<^ that b^irlcy and 
the millets and maize, with a little rice, constitute 47 per cent, or 

nearly half the food consumed in the province. Wheat contributes 37 per 
cent, and pulses 15 per cent. But in certain districts no wheat is consumed, 
while in others, such as Lahore, Rawal Pindi, and Multan wheal forms half 
of the food annually consumed by the population. It will thus be seen 
that millets are fairly important and judr is the chief one. By the rail- 
way returns, the Panjdb is also shown to export millets (jttdr and bdjra) 
very largely to Bombay and the North-West Provinces. There arc said 
to be two varieties, one with a reddish grain and [the other white. It is, 
however, fairly extensively cultivated as a fodder crop known as chart, and 
for this purpose it is sown much thicker than when growm for food. 1 he 
following extracts from district reports may be found to furnish the chief 
ideas regarding the Panjdb cultivation of this millet: -In the Settlement 
Report of Jhang district it is stated that— 

In this district there are 38,268 acres under cultivation, yowar and cottrm are 
the two kharif staples, yotoar is grown largely on wells and sailab lands, (in the 
Barani lands of the Chiniot tahsil its place is taken by hdjra. It is not grown to any 
large extent on the wells on the noi thern villages o' the tahsil where makai taktrs 
its place. A recent accretion of good soil, land well manured and soil that is clayey, 
and has lain fallow for some years are the three best soils for jo'tvnr. On the river lands 
the best soil for is a light sandy loam of recent formation, well moistened by 

percolation. 'I’herc is not very much preparation in the way of ploughing. 'I wice is 
considered ample. I he seed is then sown broJidcast and ploughed in. I he ground 
is not rolled unless it is cloddy. If the soil is not very moist the seetl is sown with a 
drill, in order to get it as deep down into the soil as possible. .Sowings commence at 
the beginning of bdwan, and goon to the beginning of Bhadron. The eavliei the 
jowar i.s sown the better. It ripens before the frost and the stocks are sweetest. 
^oivar is only sown late for fear of floods. If there has been rain, and the soil is 
sufficiently moist, the land is prepared and sown. If there has been no rain the land 
is first irri^ted, then ploughed twice and rolled. I'he seed is sown l>r<^dcast and 
ploughed in. Jowar seed is always steepen! in water the night before it is sown. 
Jowar is watered about every eighth day, but it is hardly sate to lay down any rate 
other than that it is watered whenever it oegins to dry up, Vowar when needing water 
is a sure index to the quality of the soil. Where the soil is poor the /owar leaves 
shrivel up very soon, while the rest of the crop, if the soil is good, inay show scarcely 
any signs of distress. The amount of seed sown is ^Ib an acre. 'I'here are numerous 
kinds of jowar. That grown near Khiva and KhAninvana has the highest reputation. 
The varieties usually denote little more than grades of flavour in the grain when 
parched or scorched. Of one kind of jonifir the car is compact and the grains close 
together, of another the ear is made up of a number of small branched stems, each 
carrying grain. The first is called • the second *tilya.^ yownr is often 

manured. The Vs,c\n jowar ripens earliest in the latter end of October, that grown in 
the Kichand next, and, that on the Chenab last, in the beginning of February. 1 he two 
best crops of jowar. the writer has seen, were one in Ladkana Mirati, a beta in the 
river Chenab, tahsil Shorkot, and the other at Chakk Bandi, on a well largely assisted 
by surface drainage from the Bdr. 

Jowar is rather a delicate plant. Besides the maladies to which it is subject 

* Conf. with the distinction established in the chapter on varieties : f'limma is 
very probably S. Yulgare, tilya one of the forms of S. halepense. — Ed* Diet* Bcon* 
Prod. 
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before it comes to car, early frost and late rain greatly diminish the yield ^d render 
•the stalks tasteless and dry. It is also liable to ‘ toka * and ‘ *. ** The writer 

t)f the above passage enumerates 29 forms of Sorg^hum as known in the district. 

In Def'ii GktiBi Khun> — ** Jowar is the staple food iA. the district and the chief 
crop grown in the Pachad. It is grown between June and August, and the later sown 
croi)s arc considered the best. Jowar takes less water than most other crops. The 
average outturn is 10 maunds in the Pachdd, In the Sind circle jowar is grown for 
fodder and is not a good grain-hearing crop. The s'alks are eaten like those of sugar- 
csinc ” {Report of the Settlenunt if the Dera Ghaei Distrid). 

Of Der a Ismail Khan — It is said: ** About three-fourths of the jowar grown 
CVis-Indiis is in the Thai ; all through the district a great deal of the jowar is cut green 
lor fodder; any grain that ripens goes to feed the cattle. The zemindars themselves 
df> not eat jowtlr grain unless driven to it by nec^sity. In the J hal however, a 
certain amount is commonly eaten. Near towns green jowar is a very valuable crop, 
and often selK at R4 or K5 per kaaV' {Dera Ismail Khan Dishict Rtport p, 344). 

Cultivation in the Central Provinces. — Some idea of the immense im- 
portance of this millet may be learned from the remarks made by the 
P’amine Commission regarding the staple articles of diet with the people of 
these provinces : is the staple food in Nagpur, Wardha, Nimar, 

Western Chanda, the south of Chhindwara and of Betul. ordinarily 

is sown from the first fall of rain on the poorer and higher grounds till the 
end of July in lower lands. The critical time is through August, when a 
total cessation of rain will destroy the plant on the high lands, and anexces- 
sive fall will rot the seed and young plant in the lower grounds. Again, 
after full rains in August, a total cessation in September will destroy the 
plant on the high grounds, but heavy rain will benefit high lands, and will 
not injure the low lands to any considerable extent. The rains which fall 
at the end of September, or early in October, will determine whether the 
outturn lx: well above or far below the average period. The inferior 
variety of judr, cultivated on the high grounds, is harvested in November, 
the bulk of the crop on rich soil in December. The cultivation of the 
lighter sort is on the increase, as it is almost independent of the uncertain 
October rains.” Speaking of Sironcha the P amine Commissioners 
specially allude to the existence of a rab% juar crop. 

'rhe following extract from the Report on the Land Revenue Settle- 
ment of the Nimar district will indicate the mode and extent of the 
Jowar industry in that part of the country : — 

foTvar forms the'* staple crop of the autumn harvest. A great number of 
vatieties of it are recognised as possessing distinct qualities in the matters of weight 
of crop, time of ripening, haidiness in season of drought, and flavour when eaten, fhe 
best of thesi* grown only on the best mai land, honri, amnert\ st/wa, j^unj^ei, 
andlei, and dnciningar ; the pcKirest, which are always sown on kukrah or inferior mdi 
are hotjlei, sanfei, agya-kondal, and sat-pdni (which will ripen with only severe 
showers). There are about tw'enty more besides these, and it is believed that these 
distinctions are not imaginary, but really form a part of the agricultural knowledge of 
the })e<q)le. Jowar is sown with the tifun, or drill, as soon as the first rains have 
sufficiently moistened the land, and the appearance of the weather indicates continued 
rain. This period ranges tx^tween the I5tn June and the 15th luly. It requires to be 
weeded once or tw ice, according to the strength of the soil in breeding we^s, and at 
the same time the plants are thinned out till they stand about feet apart, as they 
shoot up very rapidly, they soon top the weeds, and require no further attention. 
Jowar \<^ held to be an exhausting crop and is seldom sown in successive seasons 
on the same land ; the alternating crops being cotton, tur or some of the pulses, if the 
land is good enough. I he different spei'ies ripen at different times, but cutting 
usually com me.lces about the T5th November, and all are generally reaped by the 
end of December. The quantity of seed sown is from 6 to lolti, and the yield varies 
from about i5oS> only on the ptxirest kukrah soil to 7oolb or more on the strong mdl 
land of the Taptcc Valley, On average /««7 the yield maybe about 4ootb, but the 
writer is inclined to estimate the average yield for the whole district at about 350ft) 
per acre, which is a return about forty-fold. Besides this the stalks {kurbi) forma 
valuable cattle fodder, fetching when sold, which is rarely the case, about R4 or 5 
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per acre. Forty-five per cent, of the whole cultivated area is devoted to this crop, which 
forms the staple food of all classes of the people. The heads are eaten largely at harvest 
time, simply roasted in the field, but it is usually made into unleavened cakes and 
eaten witn pulse or gram Four and ghi (clarified buttfsr). It is much lighter than 
wheat and extremely digestible, so that a good deal greater weight of it than of wheat 
forms the average ration of a working man.*’ 

In the Settlement Report of the Chhindwara district, referring to this 
plant it is stated that it forms the chief food of the cultivating classes, rice 
and wheat being alike but little used by them. It is sown at the beginning 
of the rains in June and ripens towards the end of November. The Upper 
Godavery district possesses both a kharif and rabi crop of this millet, the 
latter is said to have a yellow grain. The white jtiur constitutes the 
chief food of the people. 

Cultivation in Berar and Hyderabad. —Very little of a definite nature 
can be learned regarding the /MdV crop of this province. It often suffers 
badly from the parasite Striga Intea, though the Natives appear to have 
made the same observation as in the Central Provinces and feombay, that 
the ravages of this pest are greatly mitigated by alternating cotton and 
judr. In the Famine Commission Report the following passage occurs 
regarding this millet :—•* is the staple food of the province. In 

1876-77 it occupied 35*10 per cent, of the total cultivated area of the 
province, and 68*31 per cent, of the area cultivated with food-grains. It is 
sown in the end of June or beginning of July, as soon as the cotton sowings, 
which first receive attention, are completed. It is reaped in the end of 
November or beginning of December. From the time it is sown, until the 
end of September, any prolonged period of dry weather is hurtful to judri. 
It specially requires good rain in August The best crops of judri are 
raised when the monsoon rains are equitably distributed over the months 
from June to September, and aggregate 28 to 35 inches. Prolonged 
wet weather, such as we have had this season, is damaging to the judri 
in low lands. The judri crop is again sometimes damaged in autumn 
by unseasonable rain falling at a time when the heads of grain are 
ripening, the effect of which is to blacken and rot the grain. *' 

Of Hyderabad it is stated there are two crops of iudr : the one is 
sown from the 6th June to 17th July, and reaped from the 22nd October 
to the 30th November. Rain is essential at the time of sowing ; up to a 
little before the full development of grain, a period of two months, after 
which at the reaping of the crop and a little before rain is injurious. Ex- 
cessive rainfall a month after sowing, that is, when the seed has germinated, 
blights the crop. From this cause proceeded the chief injury in 1878. 
The second crop known as ^h\te judr is sown between the 25th September 
and 3rd November. It is reaped between the 17th February and 15th 
March. Rain is necessary from 5 to 6 weeks after sowing, but failure of 
rains does not injure the crop when grown on regar soil. 

Cultivation in Madras. — In the Famine Commission Report a table 
is given of the food-stuffs grown in the Ryotwar and Inam lands of the 
Presidency. Cholam appears as occupying in the following districts the 
percentages to the total food area indicated by the figures shown : — 
kurnool 50, Bellary 40, Cuddapah 31, Coimbatore Madura22,Trichin- 
opoly 17, Tinnevelly 9 Godaveri 9 and Salem 5. These seem to be the 
only districts in which it is grown, but in some of the districts not named its 
place is taken by cumbu (Pennisetum typhoideum— in others by 
rdgi (Eleusine Coracana), and two or all three of these millets may be 
grown in certain districts. Thus where rice is either not suitable or less 
popular, an abundant harvest is obtained by the people of Madras from 
millets. In the table furnished at page 296, Madras is shown to have 
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had last year 4.276,5,09 acres under judr {ckolam) and 2,59^»947 acres 
of bdjrA (cumbu). 

A full account of the cultivation of ckslam (judr\ as carried on in the 
Coimbatore district, is given in Mr, Nicholson's Manuals 

“ Cholam (Sorghum vulgare), he says, is grown either as a garden or dry crop, 
also frequently on tank-fed lands, or as a first crop on poorly-irrigated channel lands. 

'I bis is a very useful crop, giving a good outturn with a minimum of rainfall or water 
and labour, as it is said thidam is the crop fora lazy man. Its grain is abundant and 
nutritious, while its stem is excellent fodder for cattle, which eat it readily whether 
green or dry. In garden cultivation there are two great seasons and kinds of crop : (1) 
that cultivated in March and reap^ in June-July (hot weather crop) ; (2) that sown in 
Ortober-Novembe^ and reaped in January-February. It is called a four-month 
crop. The chief varieties are periya^velheit temaramt siru-^eltei, uppam^ karuvettu, 
sen f ennei-kittan^ 3 ,nd kakayreitu. The first five are usually sown in October-Nov- 
embor and reaped in Fcbruary-March, the latter grow from March-April to July. 
'I'here are variations, however, in each taluk as to the kinds grown in the two seasons. 
The soil is manured by cattle and sheep-penning and by village refuse, the manure 
being well ploughed in when rain falls; seed is then sown broadcast, and ploughed in, 
after which the plots for watering are formed, but if the soil is fairly moist, it is not 
irrigated for two or three w’ceks. After the first watering itiis hoed anef thereafter water- 
ed about once a week till harvest. Seed per acre is 4 measures, or Mlb; and the out- 
turn up to 768 measures, or 2,660 lb. I his crop, as grown in gardens, is a marked 
contrast to that on dry lands ; even in fairly good years the latter, on soils other than 
black or new lands, is short (5 to 6 feet high) and with but poor heads, while in less 
favoiiralde years it is not even 3 or 4 feet high, with stalks as thick as ouillsand heads 
as big only as an egg. On gardens it is 8 to 9 feet high, stout, healthy, and with 
splendid heads full of grain. Such is the effect of regular water and good soil and 
cultivation. On the highei classed red soils and on black cAo/amis, however, of excel- 
lent growth, almost equal to that in gardens, though not grown so densely ; in the red 
soils of Anamalai and the. neighliourhood, which have been recently reclaim^ from the 
foiest and get the south-west monsoon, the crops are of the finest desciiption. The 
dry land cholam embraces most of the above varieties and Isgiow-n at two seasons, -vib., 
A' «>, sown in May, June, July, and reaped from three to four months later; and 
paruvam^ sown in Ortober-November and cut in February. Seasons differ widely in 
the various taluks, Kdr cholam, for instance, being rare in Erode, and common in 
Karur and North Dhdraporam, The Kdr crop is usually mixed with cotton, gingelly, 
dholl, castoiMiil, and pulses ; tlie paru^am crop is not mixed. Castor-oil and dlioll 
aie sown in lines ; other seeds bixiadcast with the cholam. After sowing, the crop is 
intei^pkmghed when from four to six weeks old. ‘I'he A«r crop is reaped in July 01 
later, according to .sowing; the dholl is reaped in January and castor beans twice, vie,, 
in Novembei -December and February-March.’* 

TTie same author elsewhere, speaking of cholam when grown as a 
fodder crop, says 

** In the KAngyam division of Dharaporan, where the best cattle am still reared, there 
is a regular practice in Fcbruary-March of growing cither cholam or kambu (chiefly 
the former) under well irrigation, this is called adar {= clo.se, crowded) cholam from 
its being .sown closely so as to yield heavily, and is grown at any time that fodder 
may be wanted. It is cut down belore earing and affords con.sidcrablc provision 
during the hot weather. Fodder crops arc not grown on dry lands j there is amsider- 
ablc pasture except in the hot wt^ither, and as it is unusual to get rain sufficient even 
for ploughing from the end of December to 15th April, no such crops are possible 
except on garden lands. Cholam straw is a favourite ftKldcr and is carefully stalked 
for use; the numerous stalks that dot the black cotton soil of Udamalpet and all 
gardens arc an agreeable fcaturo in the landscape.** 

On the subject of outturn Mr. Nicholson furnishes useful fmormation. 
Space cannot, however, be afforded to continue the quotation of the 
original passage. Mr. Nicholson furnishes a table in which he show* 
the average yield from gor>d land to be 374 Madras measures,* of middling 
soils 261 measures, of bad soils 129 measures, and the average of all these 
i6i Madras measures, or, say, 563^). Commenting on the district as a 


• A M.'idrjs measute appears from the figures given above to be 3itti. 
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whole he remarks : — “ The outturn of cholam on dry land varies immensely 
from field to field and from year to year ; that on the Anarnalai red soil is 
equal to any in the Presidency, and that on the black soils is probably 
nearly eaually good, while that on thousands of acres of poor land in 
Erode and Dhdraporam is hardly worth calling a crop." 

Of the Cjodavbry district an account has been furnished of the 
cultivation of cholam which agrees in many points with the above as may 
be seen from the following extract : — 

“ Black re/^ada, or moderately regada soil, sirits this plant. It docs not jjrow in 
very sandy 01 in swampy soils. The pre^>aration of the gfi ound commences in J\Jne, 
when it is ploug'hed twice to get rid of the weeds, and alter that it is ploug’hed once 
every fifteen days till September. Cholam cannot Ijear too mud-^ moisture. If wat**! 
lies on the ground the plant rots. The jfiound should be slightly moistened tK^fixe 
the first ploughing in June, again in September, and again in O tolKM . In black 
regada scarcely any moisture is required. The seeds of the previous year’s d op are 
the best, taken from heads of cholam well dri.^d and preserved in bags for this spix:ial 
purpose. Four seers of se<?d suffree for an acre, one seed being sown every eight 
inches. A small quantity oi pesalu seed, or alasatida^ or both are frequently mixed 
with the cholam seed and sown together with it. The ground is again j>lougheil 
after the seed is sown ami fresh-harrowed. I he shcxits api)€?ar in six days, and by tlie 
end of a month will be half a yard high. After three months moie, the stalk will 
have attained a height of two yards, and the head will begin to form, and after a not lux 
month the crop ripens. The gr ound requires w(?edingalxnit a rnonth after the shoots 
appear, and a little later it is usual to run a plough between the linos of stalks, taking 
care not to injure them. A head of cholam is very often twelve inches in circinn- 
ference. In the harvest the heads are cut off with twelve inclus of stalk attached to 
them. They arc allowed to dry for two days and then left in herips for three weeks 
after which they are .stacked. I'o separate the grain, the heads are cut off and 
thrashed with sticks or palmyra leaf stalks.” 

Cultivation in Bombay and Sind.— In the table fumishetl at p. 297, it is 
shown that there were l^ist year 8,2S2,B76 acres devoted to this millet, and 
only 2,31 1,558 acres under wheat and very nearly the same amount of 
rice. The judr crop thus covered twice the area devoted to wheat and 
rice conjointly. The pa.ssages quoted below will ermvey the chief ideas 
regarding the methods, etc., of cultivation, but special attention maybe 
drawn to the fact that in this Presidency the rain, or cold weather enjp of 
judr^ attains far greater importance than in any other province. It will, in 
fact, be noted that in certain districts a raht crop is the chief, if not the 
only, judr crop raised. What is also very significant is the further fact 
that the judr of Bombay is chiefly the forms which the writer has referred 
to S. halepense, var, Roxburghii, a .series of forms known collectively in 
Western India by the name shdlld. Many of these are not only rich in 
saccharine matter, the stems being acc<jrdingly largely eaten as sweet- 
meats, but th< y are even expressed for thcii j ‘uce and sugar made therefrom 
like the sugar-candy of Bikanir. When Imphee was first talked of as a 
desirable crop to introduce into India, the idea seems to have been 
currently circulated that none of the Indian forms of this millet had been 
known to be used for the purpose of sugar, and hence the supposed value 
of the Kaffir Sorghum. Mr. Wray, formerly a sugar-planter in India and 
author of a work on that product, says in an essay on Imphee : “ So much 
has this been the case, that although I have been a sugar-planter so 
many years of my life, and have, as an author, had to look closely into all 
information connected with the production of sugar, in both ancient and 
modern times, yet I can truly say that I knew nothing of this plant 
until I resided in the colony of Natal, on the south-east coast of Africa, 
where it grows in abundance; nor was it until I reached England this year*' 
(*857 ?) “that I could obtain the works of scientific authors, from which 
to learn its botanical character, and what efforts have been made, if any 
to introduce it to notice*’ {Sorgho and I»nphee by Olcott, 201), The 
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reader mi^ht consult the opinions which the Editor of this work has ex- 
|>ressed regarding the failure to establish sugar-cane planting in India. 
One of the chief contentions there advanced is that ignorance of the 
resc.)urccs of India had much to say to the failure. Had Mr. Wray 
extended his studies while resident in India to the indigenous forms of 
cane, he would assuredly have learned much of great value and could not 
have failed to find that .sugar from time immemorial had in certain parts 
♦ of India, been prepared trom a race of Sorghum quite as good as the 
I mphee of his special studies in Natal. This illustration is, however, given 
hefe in order to enforce the writers firm conviction that much needless waste 
of rnoney, both public and private, has been occasioned in the experiments 
to introduce to India exotic forms of Imphee and Sorgho at the expense 
of a total neglect to foster and develope the natural resources of the 
country. No better field of research could be afforded than is available in 
Bonil)ay. The forms (Ajudr \u that Pre.sidency not only constitute the 
chief article of food to a large proportion of the population*' but, judging 
from the reports that have appeared, there arc doubtless many races of 
this crop annually cultivated that are both more valuable as sources of 
fo(*ld ami fodder and even richer in sugar than are any <A the exotic forms 
as yet made known. 

The following passages will give the reader some idea of the character 
and value of the judr crop of Bombay. 

Mr. Ozanne (in the Statistic^d Atlas of Bomhiv$ published in l88S) 
giv« s the following brief review of the Sorghum crops of the Presidency : — 

“ Ji^Tt'dri is the most iinportaTit eere.al, an<l at the same time the largest anti most 
widely grown fodder cioj) td the t^residency. There are many vatieties adapted to 
varying conditions of soil and climate. The grain is not exported, but it is .stored for 
many years in underground pits with sma’l damage by weevil, but with occasional 
serious lo>s V>y the flooding of the pits. The fodder is al>o stored with gre.it care in 
th<‘ tracts of uncertain rainiall. jowari fodder is superior to hair i. The grain is eaten 
chiefly as a bread stuff in unleavened cakes, but the custom of parching unripe ears 
as the crop is maturing is everywhere prevalent and is one of the reasons why 
estimates of yield are so intricate. A gt iculturallv speaking, thr ee main divisions of 
the CTOj) may lx? made : (i) tlie early .sown or kharff varieties, red and wliite ; (2) the 
late sown or rabi, all white ; and (3) the irrigated hot season croj) gr own for fodder 
alone. In the Knrnatak, the early kinds are red and the late whiu-gtained. 'I hey are 
also very imiuntant in Khandoh an<l Gujarat where they are white. I'arlv jow:iri is 
not common in the Deccan, being rejrlaced by bajri, and may be s^iid to lx? grown 
only as a fodtler crop ftjr consumption in the early mouMron. It is sown in the Kai- 
natak, as bujti is srrwn in the Deccan, with lines t>f pulse- — generally a mixture of five 
pulses. In Khandesh it is a later crop, sown after cotton has bectn put into the ground, 
and generally alone, though oi ten as .1 row crop in cotton fields. It matur es in four- 
months, l)ut w'hen only grown for fodder is cut in three. 1 he stem is tall and leafy. 
'I'he white kharfi jowari of Khandesh and Gujarat gives better fodder than the red of 
the Karnatak. 1.2ite or rabi jowari is cs.sentially the crop of the Deccan. It is a five- 
month crop sown about Sept* mber. Its growth is not usually large. The fodder is 
comparatively light in weight but in quality is preferred, containing more sugar and 
less weHidy fibre than the stem of the early red jowari. (This must not be confused 
with sorgho. Sorghum saccharatum, which has a black seed and is n. t yet giown 
except experimentally.) Nevertheless rabi jowari is rather a grain than a fodder crop, 
and in grwd seasons yields very heavily. In the Karnatak the rabi jo wdii is also 
white ana is sown alone or with r ows of safflower or linseed as in the Deccan. In 
Khdndesh and Gujarat rabi jowari is little sown. It prefers a black .soil and cannot 
thrive in the cold season without both depth and water-retaining power which good 
black soil possesses. It grows with great luxuriance on river-side land enriched 
by silt deposits » during floods. Hot .season jowari is known all over. It must be 
irrigated, and is almost universally cut before maturity and fed to the cattle at once 
in tn e hot weather.** 

• In ihe Ain-i-Akhari {Gladwin*s Translation^ Ed* VoL If 62,) ** Jewary 

and Bajerh ** it is said were the grains chiefly cultivated in the Subah of Gujerat dur- 
ing the 1 6th century. They were the chief food of the inhabitants. 
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The following* passages from the Gazetteers may help to amplify the 
information already furnished : — 

AhMaonagar. — “Indian raitlet, juvari ov jondhla, with, in 1881-82, a tillage 
area of <>79,879 acres, is the staple grain of the open country, and is largely exported. 
Except tw-o early varieties, kondya or kundva ixnA kMondi^ Indian millet forms 
the chief cold weather crop, and, without either water or manure, yields plentifully, 
especially in black soils. It requires little outlay and is grown by all the poorer 
land'holders. The most esteemed variety is shdiu^ It is grown in black soils and 
is seldom watered or manured. The grain is white and the stalk thin, three to fivb 
feet high and with sweet juice. Other varieties are dudhmogra which is sown with 
shdlu either mixed or in separate furrows. The grain is full and milky and is tpuch 
valued when parched and made into lahi. The stalk is inferior to shdlu as fodder, 
l>eing straight and hard. 'I'he head is so thin and feathery that birds cannot rest on 
it or harm it. The stem of a dark-husked variety of dudhmi>ffra is sometimes usc*d 
as a hand-rod by weavers. Tdmhdi^ or red juari, is sown earlier and in lighter soils 
than shdlu, and ripens more rapidly. The stem is three or four feet high ami makes 
]>oor fodder. Of the two early varieties, kondya or kundva h own and cut for 
fodder before the head appears, and kdihondi, so called from its dark hu<k, pives 
the husbandman food in bad years before the regular crop ripens. 'I he stem is six 
or eight feet high and the head is large. In black soils in March after the wheat 
is harvested the land is as hard as brick, except two or thrcie inches of the surface 
soil. But by April, the cracks and seams become two or three inches wide and often 
two feet deep, and the surface soil becronies pulverised. I he cultivator then harrows 
it with the two-bullock harrow or aut. The pulverised soil is driven into the cracks 
and a new layer is brought up to the immediate weathering influences of the hot sun. 
'Fhe value of this change of soil is fully a[)preciated. The soil weathers till the rains 
in June, As soon after this as it is workable, it is harrowed wTth a four-bullock aul 
in a direction opposite to that of the former harrowing. By this means the sprout- 
ing of annual weeds is hastened, and the surface soil is loosened. In the next break 
in the monsoon the two-bullock aul is again brought on the land. It works in the 
same direction as the hot weather harrowing, ft cuts down and kills the annual 
Jweeds, and levels the land. The seed — bed is now ready, though seed is not sown 
till the uttara nakshatra (22nd September— 6th October). Meantime, the more 
harrowings and cross-harro wings the land receives the bettt^r. The seed is sown 
with the three-tined seed-drill or tiphan which is followed by the rakhia or beam- 
harrow. Except that late sowings require five or six pounds, the seed is put in at 
the rate of about four pounds the acre. Kardai, or safilower, is mixed with the seed 
at the rate of about half a pound to a pound the acre. The mixii^ doe^ no harm. 
Generally, when the judrt crop is poor, the safflower more than sufnees to meet the 
assessment on the land. The two early varieties of Indian millet are sown thick 
and broadcast in June and July taking twice as much seed as by the drill. In clayey 
loam or land when the early rains are not favourable, judri is sown as in 

black soil in the cold weather. When the judri is about a foot high, it must be 
weeded with the bullock-hoe. Two hoes, or kulpds, are placed side by side each in 
charge of a man, but drawn by only one pair of bullocks. With the bullock-hoeing, 
hand-weeding along the rows by women is necessary. Till the crop has grown so 
as to shade the land and prevent weeds from coming up, one or two hand-weedings 
by women are usual. This work has to be done quicUly, both because the breaks 
in the rain do not last and because the weeds grow apace. It is usual to put at least 
ten women on a held, though as many as twenty and twenty-five are set to work 
by good cultivators, as supervision is not then so costly. Watching is a heavy 
item in the cost of growing judri. One man to about ten acres of land where 
there are no trees, and double the number, if there are trees, are reciuirod. 
These sit on raised platforms in the field armed with slings. Watching begins 
when the crop begins to ear and lasts li to 2 months ; when ripe the crop 
is pulled up and tied into sheaves. Five sheaves form a pdekundd.^ The 
sheaves are laid in pdehundds to dry. The .size of the sheaves varies with the 
length of the stalk which is used as a binder. Occasionally when the husbandman 
finds it inconvenient to carry the produce home at once, he builds it into stacks or 
kdtrds. On the thrashing floor women are employed to breal off the ears and 
throw them on the floor. When this is done, muzzled bullocks tread out the corn 
which is then winnowed by three men. One stands on a raised platform and 
another hands up baskets of the grain mixed with the outer coverings of the grain 
and the small stalks. When there is wind enough, the man on the platform slo'vly 
empties the basket. A third man below keeps the pile of good grain separate from 
the chaff. Two practices materially affect the outturn, if it is judged by the yield 
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on the thrashingjfloor. First, that of eatings parched unripe ears while the crop is 
standing. Not only are the watchmen allowed to eat as much as they like, but the 
owner and his family and his invited friends mainly live on the unripe ears of 
hurda^ in a good season for six or eight weeks. Secondly, that of pulling up the 
standing crop tor fodder. This is more usual in a poor season when many of the 
stalks are earless or so behind in growth that they are not likely to be ready for 
reaping with the rest of the crop, and when other feeder is scarce. The acre yield 
varies from 150 to ii/xw and averages 500 pounds. Juari i^ chiefly in use as a 
• bt cad grain, but is also eaten parched as Idht, The parched unripe heads called 
horda are a 1 ading article of food with the labouring classes a short time before 
and after harvest season, Indian millet is the only cereal whose straw is used as 
fwTder in its natural -sUte. 1 he fodder, though not abundant, is superior. In parts 
of the west it is stacked and thatched ; in the east, where the rainfall is lighter, it is 
stowed in long grave-Iikc ridges covered with clwls of black soil.’* 

IlRfiAC H.— ** yo7xvrr/ is the principal food grain. It is partly sown in June and 
harvested in October, but the main crop is sown in August and harvested in February. 
VV'heat is sow n in September or October, and rijiens in .March. Jtimari is the staple 
f(K>d in the black soil and hajra in the light soil villages. The failine of the early rain 
won Id in ju I e the A07V0, and ol the later rain, the The later rain is supple- 

mented by heavy dews from Octoljer to December. Cold following on an excessive 
raipfall (month not given) destroyed the crops (cotton and^owari (?) ) in A.D. 1855.’^ 

Dharw ar. — ** rhe staple food is rice in the west border of the district, and^Worf 
in the rest. Hice is sown in May and reaped in November. Early jowari is sown in 
July and reaped in November or l)ecembc*r. Late jowari is sown in September and 
reaped in February. For the rice and early jitwari rain is needed in June and July. 
For the lute jowari a few heavy falls in Cictolier. Heavy rain in October causes 
mildew in the early Jo 7 vari. Heavy rain in December causes blight in the wheat.” 

KalaDgI. — **^owari and bajra are the staple ffH>d. Bajri is grown as a kharif 
crop t and jowari as both lharif and rabi. 7'he times of sow'ing and harvesting ai e 
those given above. 1 he kharif reciuires rain in June, July, and August, and is injured 
by herivy rain after it is in ear. 1 he rahi requires rain in August and September.” 

SaTARA. — fowari and bajra^ and, in the western talukas, rice and nackrtiy arc | 
the f(x)d grains, fowari and bajra are sown in June, jowari also as a rain crop in j 
October. Rice and nachni in June. Those require heavy rain at sowing and trans- i 
planting. '1 he rabi jowari TQx\\\\ves rain at the end ol .September, and showers in! 
I December,” 

Shcjlapur.— Bajra and jowari are the staple fotxl. Bajri is sown in June or 
July, and jowari as a rahi crop (September or October), and harvested in March. If 
the ground is well saturated when jowari is sown in October it does not require much 
more moisture.” 

Surat. — 101874-75 there were 72,521 acres under /liwaV, out of 247,224 under 
actual cultivation. y« war holds the second place with 18*52 percent, of the total ! 
area under cultivation. **fuwnr\s very extensively giowm north of the 1 apti, but 
is less grown towards the south until in the sub-Jivisions of BalsAr and Fardi, it is 
almost entirely superseded by rice, wa.g/i, and kodra* Along with rice,y«wrtr forms 
tile common food of the people of the district.” 


TRADE IN JUAR. 

The returns of this trade are unfortunately given conjointly with those 
of H6jra, so that the exact share taken by each cannot be made out. The 
reader may have noted, however, how very much more important Judr 'xs 
than Bdjray so that he may be enabled to arrive at some conception of the 
proportion of the trade statistics that should be accepted as relating to Juor. 

The .subject may be discussed under two sect ion.s. — Foreign and Internal. 

Foreign Trade in Juar and Bajra.-— It may at once be stated that 
India does not appear to import any millets from foreign countries. 
It is therefore more than self-supporting in the matter of these grains, since^i 
it exports annually considerable amounts. The following were theexports* 
during the past fi ve years ; 


Years. 

1885- ^6 . 

1886- 87. 
1S.S7-88. 


Cwt. 

275,747 

641,406 

640,71)5 


R 

7 » 7*,432 

»S,77.476 

18,47,620 


Yeas, 

1888- 89. 

1889- 90. 


Cwt. R 

611,960 ^19,84,220 
932,572* 3 226 
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It will thus be seen that the exports of these two millets have manifested 
a remarkable expansion, being at the present moment in round figures 
1,000,000 cwt., valued at ^300,000. The estimate of production of ^uor 
alone, given above, was 107,000,000 cwt., so that the exports, very consider- 
able though they be, are, comparatively speaking, of no moment. To the 
estimate just stated would have to be added the outturn of Bajra (which , 
must be very large), so that it seems likely these exports do not amount to 
much over one-half per cent, of the production. • 

Bombay is the chief exporting port and is followed by Karachi. Of the 
exports of last year, Bombay supplied 740,624 cw t. and Karachi 190,32! cu t. 
The most important consuming countries appear to be Aden, which tfK‘)k 
last year 428,280 cwt., Abyssinia 210,267 cu t., Arabia 191,453 cwt., Mckran 
and Sonmiani 40,864 cwt., Egypt 38,579 cwt., Belgium 10,016 qj^'t , and 
France 4,300 cwt. The total of all other countries docs not, as anile, 
iimount to 4,000 cut, so that Great Britain consumes absolutely none oftlic 
Indian and Bujr i. A large import trade, however, exists in England 
and to some extent in Scotland and Ireland in the Egyptian Dnri (as it is 
called), the millet here dealt with. It is used as one of the ingredicMts in 
poultry mixtures of grain and as a cattle food. Apparently it is not at prt> 
sent eaten as an article of human diet in Europe. Ihe Egyptian traffic is a 
yearly increasing one and may comprise some re-ex ports from Egypt of 
Indian judr. It st'ems desirable that an effort be put forth to secure for 
India some share in the y^early exp,anding demand fi r this millet. The 
Italian Millet (Setariaitalica; seems to be that which is in Europe preferred 
as a bird seed. 


The Internal trade of India in these millets is, as might be inferred, 
far more important than the external. The statistical information available 
on this subject is n^t, however, sufficiently complelc to allows of a detailed 
statement being furnished. But it mav be judged of, to some extent, from 
the returns (»f the rail-borne trade and coast wise shipments. Of the rail- 
borne transactions it may suffice to take the figures of 1R88-89. One 
striking peculiarity may at once be set f.>rth, namely, that Calcutta imported 
only 7,4^ maunds and Bengal Presidec'cy 895 maunds, so that the state- 
ment already made that Bcng.al does not consume these nulle.ts is abun- 
dantly confirmed. The total rail-lxirne imports came to 30.21,067 maunds, 
of wdiich Bombay Prc.sidency took 9,92,583 maunds, the North-\Vt?st Prov- 
inces 3,21,765 maunds, Bombay port town 11,61,566 maunds, Kardchi 
11,25,553 maunds, and the other provinces the balance. Of the exporting 
provinces Sind heads the list, having furnished 1 1,10,614 maunds mostly to 
Karachi, the Panjdb followed with 6,78,055 tnaunds mostly to Bombay 
Presidency (2,30901 maunds), to the North-West Provinces (3.00,858 
maunds). The Nizam’s Territory also exports largely — to Bombay town 
2,34,318 maunds and to BomSay Presidency 3,64,127 maunds. I hese 
figures thus demonstrate the sources from w hich the /war and b ^jra export- 
ed from India are mainly drawm. Roughly speaking, the Pan jab, Sind, 
Bombay, and the Nizam’s Territory grow for expc-JHlation a surplus 
over local consumption. The North-West Provinces (one of the chief 
consuming provinces) cannot be said to be self-supporting in this respect 
since it draws largely on the Panjdb, and it would appear that Bombay Pre- 
sidency, though perhaps the most important producing p-ovince, does not 
yield enou rb to meet its home and foreign markets. It accordingly draw s 
largely from the Panjdb and the Nizam’s Territory. The effect, therefore, 
of the foreign demand for wffieat on Indian agriculture (as it^ w^ould ap- 
pear) might be conveniently studied in reference to the expansion or con- 
traction of the demands for these millets. Before a foreign market for 
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Indian wheatarose, it very likely could be demonstrated that most provinces 
(as Madras at the present day) produced their own amounts of these 
millets. Wheat requires a better soil than junr. and, moreover, must be 
grow n as a w inter crop. It is, however, more profitable than millet and 
the provinces w ith suitable soil and a sufficiently long winter season have 
found it to their advantage to discontinue a rabt crop of juAr and to 
substitute wheat. This has had the efiect of not only raising the value of 
•the land now under wheat, but of enhancing and expanding the cultivation 
of millets in tracts of country suiiable to these crops but not good enough 
for, wheat. The sale of surplus w'hcat and the purchase of the millet supply 
has accordingly tpken place. That is to say, from regions above the level of 
rice inundation, but with sufficient hharif vai\x\^ to r'dlow* oi ju&r and bajra 
being grown a market has arisen in India itself for these millets. The area 
of millet cultivation, therefore, has expanded into such regions, and the value 
of millet land has been enhanced by the demand for Indian wheat in foreign 
countries. The remarkable prtisperity of the Panjab in its being both an 
exporting province for wheat and ]uAr is due doubMcss to the immense 
tr;|cts of rich land wliich have been rendered productive through the ex- 
tension of canal irrigation. The Panjdb thus produces a very consider- 
ably larger amount of food than it requires. In other parts of India the 
balance may almost be said to be struck between linseed and w heat or 
other food trops. Thus Bengal, the North-West Provinces, and the 
Central Provinces arc the chief regions concerned in that crop. The 
( entral Provinces are the most important in the production of til (Sesa- 
mum). The Panjdb may almost be said to produce no linseed, whereas 
in the Central Provinces (hat emp is regarded as more profitable than 
wheat. In this connection, therefore, the reader might consult the remarks 
which have already been ofTcred in Voh V., pp. 60-68. In Kathiawar and 
(hitch the place oi juAr may be said to be taken by til ( see Sesamum). 
7 ‘hc extension of w heat, oilseed crops, or millet cultivation is a matter of 

C ersonal advantage in which the Indian agriculturist is by no means 
ackward in appreciating the facilities afforded him by the modern aspects 
of internal and external trade. 

The coastwise trade may almost be said to amount to an export from 
Sind into Cutch, Kathiawar, and Bombay. The interchange between the 
other provinces is unimportant, except that Bombay port also sends large 
quantities to Cutch and Kathiawar. This traffic, therefore, adds to the 
supply from which Bombay port draws its exports to foreign countries. 7 'he 
Kardchi coastwise exports* are to a certain extent drained frt^m the Panjdb 
by rail, but the province of Sind is by no means unimportant in the supply 
of juAr, But it may safely be said that the chief items of the coastw ise 
trade are the quantities taken by Cutch and Kalhiaw ar from Kardchi and 
Bombay. 'I he former obtained last year from these ports 193.856 cw t. 
and the latter 236,955 cwt. The exports coastwise from Kardchi were 
4*5»23S cwt. and from Bombay 222,596 cwt., out of a total from all Indian 
ports of 639,649 cw t. 1‘his fact w ill confirm the statement made above that 
Madras is self-supporting in its production of these millets, since it neither 
imports nor exports any to speak of. Bengal, as already remarked, practi- 
cally does not consume millets, and its rail and coastwise as also its foreign 
transactions iij^ these grains are unimportant in the extreme. One feature of 
this trade may, in conclusion, be addea, namely, that so far as we know' the 
foreign and internal exports from the producing areas are to tracts of coun- 
try inhabited by simple agricultural communities, or to regions where 
modern civilization witn its concomitant luxury has not penetrated to any 
appreciable extent. 
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SOYMIDA, A. Juss. ; Gen, PL. /., 33S, 

[ Syh*, t. 8 ; Mkliacea*:. 
Soymida febrifuga, Adr,Juss.; FL Br, Ind.. /., 567/ Beddome. //. 
Indian Red-wood, Bastard Cedar, 

Syn. — SwiETENIA FEBRIFUGA, Roxb. ; S, SOYMIDA, ; S. RUBRA, ' 

RottL 

Vcrn. — Rohun. rohunna. rahat rohan. Hind.; Rohan, rohina. fohrn. 
Beng. ; Rahat rohen. KoL; Riihen, Sanial ; Sohan, suam. Mal (S. P.),- 
Rohni.bugut tori, rohun. C.P.', Snimi. Gond j Royta, Hhil ; 
Merwara; Rohun. rohunna. routn. ruhiti. DeC|^an ; Rohan, rolling. 
Bomb. ; Roma. Kathiawar; Rohina. Guz. ; Shem. Toond . mundmarum. 
shemmar unt/V AM, ; Surni. sdmida manu. cheva manu. Tel.; Sudmi, 
sime-mara. some. Kan. ; Patrdnga. rokuna. Sans. 

References.— /*V. Ed, C.B.C,. 3iO; Voigt. Hort. Sub, Cal., 

IS7 ; Brandis. For, FL. 7/; Kura. For. FI. Burm., /.. 22S ; GamhU\ 
Man, Timb.. 76; Data. & Gibs.. Bomb. FL, SS ; Rt-v. A Campbell, 
Rept Eton, Pl.g Chutia tiagpur. No, 844s; Graham, Cat. Bomb. PL, 
32 ; Sir W. Elliot, FL Andkr.. i6g. 170 ; Pharm. Ind., SS» 444 ! Flut k. 

& Hanh,,Pharmacog ., / 5<5 ; Fleming, Med. PL & Drugs [Asiatic Aescr,. 
XI,), 179 ; Ainslie, Mat. Ind , I , 123 ; (PShaughnessy, Beng. Di.spens., 
247; Irvine, Mat. Med. Patna, q 3 ; Murray, PL Drugs, Sind, S3; 
Dvmock, Mat. Med. W. Ind.. 2nd FA.. 17s ; Dymock, Warden Ilaopi r. 
Pharmacog, Ind,, I,, 337; Bidwood. Bomb, P^od.. is, 32e> ; Useful LI. 
Bomb. {XXV,. Bomb. Gax.^, 45. 2SH. 397 ; Royle, III Him. Bot., r4 2. 
27s ; Liotard, Dyes, vii. ; Wardle, Dye Report. 52 ; Mail. Madras Adm , 
I.. 3r3 ; Boswell. Man., Nellore, 100 / Cribble, Man. of Cuddapah, 263 ; 
Settlement Reports: — Central Provinces, Upper Godavery.37 ; Chnindwara, 
110; Nimar, 30S; Seoni. 10; Baitul, 127 ; Raipore, 75; Chanda, app. 
VI.; Gazetteers Bombay. V., 28$; * !•, fj ; VI L, Jp/ VIII., n ; 
XV., 75: Mysore & Coorg, /., 47 ; Agri.-Hort. Soc. Ind., Journ. 
{N. S.) I., (Slel.) 62 ; Ind Forester: — III.. 201 ; VL, 332 ; VI If.. 417 ; 
X., 543; XI., 23 o ; XII., 3i83 ; app. p; XIII., 120; Balfour, Cyclop. 
Ind., III., 71$. 

Habitat,— A lofty, glabrous tree of North-Western, Central, and Soutli- 
ern India, extending southward to Travancore, and of Ceylon. 

Gum and Resin. — The deep red bark contains a gum which is said by 
Dymock to form a good adhesive mucilage. The bitter principle of the 
bark was ascertained by Broughton to be a nearly colourless resinous 
substance, sparingly soluble in water, but more so in alcohol, ether, or 
benzol. It does not unite with acids or bases, and is less soluble in water 
containing them than in pure water. It has a very bitter taste and refuses 
to crystallise either from benzol or ether. It contains no nitrogen {Mat, 
Med. W Ind.). 

Dye and Tan. — The bark is astringent and has been used for tanning. 
It is employed in Mysore as one of the second-rate dye-substances pro- 
ducing the dirty browns in which cotton fabrics are often dyed. It is also 
used in combination with more valuable dyes such as arnatto (Bixa 
Orellana) [Liotard), 

Fibre —The bark yields a strong red fibre, which is used in Chulia 
Nagpur for making ropes. 

Medicine. — The astringent and antiperiodic properties of the bark of 
this tree have long been known to the inhabitants of India, but Roxburgh 
was the first to bring it to the notice of Europeans as a substitute for Peru- 
vian bark. In 1791 he sent specimens home to Edinburgh, where Duncan 
made it the subject of a thesis which subseouently led to its introduction 
into the Pharm acopsei as of Edinburgh and Dublin. Ainslie in describing 
it says ; — The bark given to the extent of 4 or 5 drachms, in the 
twenty-four hours, I have found to be a useful medicine, but beyond that 
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SPATHOLOBUS 

Roxburghii. 


quantity it, in every instance in which I tried it, appeared to me to derange 
the nervous system, occasioning vertigo and subsequent stupor/^ 

In 1868 Soymida bark was made officinal in the Pharmacopeia of 
India, but m the practice of Europeans it is now seldom if ever used as an 
antipericxlic, and only occasionally as an astringent and tonic in cases of dy- 
sentery and diarrhcea. The decoction forms a good substitute for oak-bark 
and is well adapted for gargles, vaginal injections, and enemata. In 
Native practice, too, it is very little used, but amon^ the Santals a decoc- 
tion of the bark is sometimes given for rheumatic swellings, and the 
pqwdercd bark is applied as a poultice {Dymock : Rtvdm A. Campbell). 

Fluckiger & Hanbury describe the bark from a voung tree as occur- 
ring ** in straight or somewhat curved half tubular quills, an inch or more in 
diameter and about J of an inch in thickness. Externally it is of a rusty 
grey or brown with a smooihish surface, exhibiting no considerable furrows 
or cracks, but numerous small corky warts. These form little elliptic scars 
or rings, brown in the centre and but slightly raised from the surface. 
The inner side and edges of the quills are of a "bright reddish colour. A 
transverse section exhibits a thin outer layer coloured by chlorophyll and 
a*middle layer of a bright rusty hue traversed by large medullary rays] 
and darker wedge-shaped rays of liber. The whole bark, when com- 
minuted, is of a rusty colour, bect>ming reddish by exposure to air and 
moisture. It has a bitter astringent taste with no aistinctiv'e cxiour.” 
Dymock adds that the old bark has a ragged dry tuber a quarter of an 
inch thick, of a rusty blackish brown colour, deeply fissured longitudinally 
and minutely cracked transversely. Old bark fs generally in half quills, 
the total thickness being about half an inch; its colour is a rich reddish 
brown, its substance when soaked in water becomes very compact (P/mr- 
macog, Ind.). 

Structure of the Wood. — Sapwood small, whitish ; heartwood very hard 
and close-grained, reddish black, very durable, not attacked by white-ants. 
Weight about 76!!) per cubic foot. 

Domestic. — The w'ood is heavier and stronger than the better known 
American mahogany and is used for almost every purpose. It is much ! 
prized for house-building, and the wood-carving in manv of the temples 
in Southern India is made from this timber. It is formed into pestles and 
pounders for oil-seeds, and is well adapted for ornamental furniture. 
Sleepers made from it are v^ry durable, but the price it commands for 
other purposes precludes this u*se. 

[ 5J2 

Spanish juice, see Glycryrhiza glabra, Boiss. ; Lkguminos*; Vol. III., 

Spathodea Rheedii, Wall. ; see OoUchandrone Rheedii, Seem . ; Bigno- 

[ NIACE* ; Vol. Ill, 174. 

SPATHOLOBUS, Hassk.; Gen. PI., /., ^34. 

[/c., /. 210 ; Leguminosje. 
Spatholobus Roxburghii, ; II. Br. Ind., II.. igj; Wight, 

Syn. — Butea parviflora, Roxh. ; B. sbricophylla, Wail. 

Vem. — Mala, ntula, maula, chihut lar, (fruitas) bando, HlND.j Moru, 
Kol; Chihut lar, bando, Dcbrelara, Nepal; 

Tetrobrik. Lepcha ; Bamdu, durang, Kharw\\r ; Pouk-nwav, Burm. 

Rcfcrciices.— Z 7 C., Prodr., II., 4^5; Roxb., FI. Ind, Ed. C.B.C., ^41 ; 
r’oigt, Hort. Sub. Cal.. 2S9 : Brandis, For. FI., ; Kurs, For. FI. 
Burm . /., Gamble, Man. Timb., 122; Cat., Trees, Shrubs, &c., 
Darjiling, Tj ; Dalz & Gibs , Bomb. Fl., 7^; Rev. A. Campbell, Rept. 
Ekon. PL, Chutia Nagpur, No. ; Graham, Cat. Bomb, PL, S 4 
Atkinson^ Him. DisL {X.,N.-W. P. 309; Gazetteer N,->W. P., 

I V., Ixxi. 
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Wood. 
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The Cora Spurry— a good Fodder plant. 
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2516 

FOOD. 

Leaves. 

2517 
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Habitat— A common gigantic climber of the forests of the Sub.-Him«i- 
layan tract, from the Jumna eastward to Bengal and Burma. It occurs 
also in the forests of the Konkan, and in Ceylon. 

Gum. — A red gum resembling “ Kino exudes from this plant. 

Oil.— The SEEDS yield an oil, which is used for cooking and anointing 
purposes. 

Fibre. — A fibre obtained from the bark, is twisted into ropes and 
bowstrings. ’ 

Spearmint, see Mentha viridis, Linn. ; LABiAxiE; Vol. V., 231. 
SPERGULA, Linn. ; Gen, PL, /., 1^2, 

Spergula arvensis, Linn. ; FI. Br. Ind., /., 243; CARYOPHYLLEiE. 

Spergula or Corn Spurry. 

References.— F/. Own/., 7,?r' Roxb., FI. Ind., Fd. C.B. C., 

DC., Orig. Cult. PL, ff4; Atkinson, Him. Dist. Prov, 

Gass., X) 3o6 ; Gametteer, N.~W. P., IV., Ixviii,; Ind. Furester., XII., 
app , 6 ; Journ. Ac^ri.-Hort. Soc., IL, Set., t7L ^7^- 

Habitat. — An annual herb, which appears in cultivated helds in vaiious 
cool parts of India, and throughout the Northern Hemisphere. 

Fodder. — Cultivated in Europe as a fodder plant. 

Domestic. — The cultivation of this plant as a green manure, in the 
dry and sandy soils of Upper India, has been recommended (Journ, Agtt.^ 
Horfi. So.\ Ind.), 

Spermaceti, see Whales ; Vol. VI., Part III. 

SPERMACOCE, Zm«.; Gen. PL, II., 145. 
Spermacoce hispida, Linn.\; FI. Br. Ind., III., 200 ; Rubiack*. 

Syn. S. AKTICULARIS, Linn. /. ; S. SCAPRA, Willd. ; S. niRTA, Rntil. ; 

S. RONGICAULIS, AVANA, and FAMOS1.SSI M A, Wall. / S. TOBULAKIS, 

Vern. — Madanaghanti, Hind. • PiYka! nraP, Santal j Ghdntn^rhi-ba/i, 
dhoti. Bomb.; N atiai-churi, Tam.; Madana, modina, madana tudata 
kdda, madana grandhi,'VK\.,\ Madanaghanti, Skns. 

References. —DC.. Prodr., IV,, SSS; Roxh„ FL Ind., Ed. C.B.C , ns ; 
Voigt, Hort. Sub. Cal., 39^; Thwaites, Kn. Ceyl. PL, iSi : Trimvn, 
Svs. Cat. Coy. PL, 46 ; Dalss. & Gibs., Bomb. FL, ni ; Aitchinson, Cat. 
PI), & Sind PL, 70 ; Graham, Cat. Bomb. PL, g3 ; Sir W. hlliot, FI 
Andhr. loS ; Rheede, Hort. MaL, IX. ^ t. 76; Thesaueus, Xey., t. 2o,f. 3; 
Ainslie, Mat. Ind., II., 259 ; Bidie, Cat. Raw Pr., Paris Exh., 55 ; 
Dytnock, Mat. Med. W. Ind., 2nd Ed., 408; Atkinson, Him. Dist. (X., 
N.-W. P.Gae.), sn ; Gagetteer t— Bombay, V., 26 ; N.-W. IL, L, 81 i 
IV., Ixxiii. ; Mysore & Coorg, 7 o* 

Habitat. — A common herbaceous weed, found throughout India from 
the Western Himalaya eastwards to Assam and southwards to Ceylon. 
It is distributed to Southern China and the Malayan Archipelago. 

Medicine. — The root, which is a little thicker than the officinal Sarsa- 
parilla root, is, like that, used as an alterative. It may be given in decoc- 
tion to the extent of 4 ounces or more daily {AinsUc). 

Food. — The leaves are eaten as a vegetable, but only in times of 
scarcity. 

SPHiERANTHUS, Linn. ; Gen. PL, 1 1 ., 294- 

[t.tO<) 4 S; COMPOSITAE. 

Sph^anthus indicus, TJnn.; FL Br. Ind., 111 ., 2731 Wight, A., 

Syn* — S. INDICUS and HIRTUS, Willd. ; S. AKRtCANUS, Wall. ; S. MOLUIS, 
Roxb., FL Ind. , Ed. C.B. C. , 608. 

\tVX\.-—Mundi, gorak mundi. Hind.; ChnguLnadi, murmur id, ghork, 
mundi, Beng.; Belaunja, Sanial; Mundi, tnundi butt, guruk munii> 
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(Baz^r names**) oakhmihaiydt^ khamddrus, t^hundt^ Pb. ; Mundi. 

Deccan ; Mundi^ ^orahh-fn%tndi^ Bomb.; KSttak, karandai^ 
'I AM. ; Bdda’‘tarapu,*lEh. i Miran-ganiy attaku Malay, ; Mun- 

ditikdf mundi^ Sans.; Kamaz ariyus, Arab.; Kamdduriyus, Pers. 

References. — DC., Prodr. ^ P., 3^9 ; Voigt, Hart. Sub. Cal., 409 ; Thwaites* 
Rn. Ceyl. PI., 162 ; Trimen, Sys. Cat. Cry. PL, 47 ; Dalz. 6f Cibs.t 
Bomb. FL, 123 ; Sten^art, Pb. PL. /Jo; Aitc'hison, Cat. Pb. & Sind Pl.> 
73: Rev. A. Campbell, Kept- Econ. PL, Chutia Nagpur, No. 9203 > 
Graham, Cat. Bomb, PL, 9^: Sir W. Elliot, FI. Andlir., 28; Rheede. 
Hort. MaL, X., t. 43 ; Theanurus, Xty., t. 94, f. 3; Irvine, Mat. Mrd> 
Patna. 30 ; Medical Topog., Oudh <5?* Sultanpore, 42 ; U. C. Dutt, Mat. 
Med. Hind,, 310 ; Murray, PL & Drugs, Sind, 182 ; Bidie, Cat. Ravo Pr., 
Paris Exit., 55; Dymock, Mat. Med. W. Jnd., 2nd Ed., 426 ; Year-Book 
Pharm., 1878,288 ; Drury, V. PL Jnd., 402 ; Gazetteers : — Bombay, V., 
26; yj., IS ; XV. -436; N.-IV. P., I.,8t ; IV., Ixxiii. ; X.,3t2; Mysore 
Cy Coorg, /., 62 ; Jnd. Forester, IV., 233 $ XII., App., !§ ; Balfour, Cyclop, 
Jnd., HI., jt8. 

Habitat. — A low annual of the Sub-tropical Himalaya, from Kumaon to 
Sikkim, found up to altitudes of 5,(xx)fcet. It occurs also in Assam, Sylhet, 
and southward to Ceylon. It is distributed to the Malay Islands, Aus- 
irafla. and Africa. 

Medicine. — The small oblong^ seeds and the root are considered an- 
thelmintic and are prescribed in powder; the latter also is given as a 
stomachic in the Malabar coast. The flowers are highly esteemed in the 
Punjab as alteratives, depuratives, and Ionics. The bark, ground small and 
mixed with whev, is said to be a valuable remedy in piles {Ainslie : 
.Stevoaft ; nymock\ An oil prepared from the root, by steeping it in water 
and then boiling it in Sesamum oil until all the water is expelled, is said by 
Muhammadan medical wTiters to be a valuable aphrodisiac. 

Chemical Composition. — One hundred and fifty pounds of the fresh 
herb distilled with water in the usual w'ay yielded a very deep shiny 
coloured, viscid essential oil, very soluble in water and having much the 
i>dour of oil of Lavender. The oil does not appear to have any rotatory 
power, but is difficult to examine on account of its opacity {Dymock, Mat. 
Med. W. Did.). 
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SPICES & CONDIMENTS. 

These terms are applied to a class of substances which possess aromatic 
and pungent properties, or are mixed with food for the purpose of exciting the 
appetite. Many articles of this class not only assist dicestiorr, but by tempting 
the palate increase the amount of food consumed, and thus stimulate a flagging 
appetite. 'I'o the Native of India, Spices and Condiments arc indispensable, and 
in their production India has always been pre-eminent, her ports having been 
resorted to by the nations of the West^ from prc-histoi ir times, in search of 
these commodities. India possesses a very large export trade in Spices, the de- 
tails of which will be found fully given under the various articles treated of in 
this work, and most of which will be found briefly alluded to in the present 
chapter. Here it may suffice to say that in the statement of the foreign trade 
of India published by the Finance and Commerce Department of the Govern- 
ment of India, during the official year 1889-90, a total of 22,694,9861b of spices 
of Indian produce, valued at R4(),4i,336, are shown to have been exported 
from the country. This, of course, does not include the very large exports 
of Cutch and Turmeric which, although used in India as spices, are exported 
mainly for industrial purposes, nor does it include 53**64 of essential 

seeds, valued at K4, 40,697, all of which in India and many in Europe are 
employed as SpiT'fss and Condiments. During the same period a large quantity 
of foreign spices, 7/ Iff. » 52,830, Siylb, valued at K<S5,23 sot, was imported into 
the country, of which the bulk was betel-nut. A total, amounting to 3.5o3>3361^» 
valued at R 11,67,790, of these foreign spices was again re-exported, so that, 
besides the spices of Indian origin consumed by the Natives, India imported 
49*32 7, 4831b, valued at 1^73,55,71 1* of foteign spices for consuiftpUon in the 
country, 
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CUTCH. 

2527 


Trade. 

2528 


Spices & Condiments. 

References. — Dr, WatVs Sfrcial Catalogue of Exhibits by the Govern rural 

of India{CoL and Ind, Kxhih,), fio ; Roylc, Prrd. A’ w., A ^^ 74: 
i'hoten^ Vovageto East Indies (Ed. Burnrlt, TielCy Culr,,, 44 * ^ 7 p 

lOQy H2y I / 3 , ; //., 72 ; Madras Man, Adm , /., 46s ; Bomb. Ad?n. Eep, 

{Ib7i-J2), ^72^ S/b; Ind, Agric.t May rb'dcy ,• 7 'imes of India y April 
iS8g; Atkinsonf Him Dlst. (.V,, 2 V. W. P, Gae.)y 704 ; Steivarty E'aod 
of Bijnour Dist, (N.-W* P. Select,), (^fS66), II., 479. 

The following list of the spice-producing plants of India is chiefly a 
reprint of the article on the subject in Dr. Watt's Special Catalogue of Ex- 
hibits of this nature at the Colonial and Indian Exhibition— more recent 
statistics of those in the earlier volumes of this work onJy being added 

1 , Acacia Catechu, Wi lid , ; Leg u m 1 n os j<e. 

The Catechu, Cutch, or Kath. 

A common tree, in most parts of India and Burma. 

The extract obtained by boiling dowm chips t»f the heart \v(x^d forms the 
Cutch of Commerce. Thfs substance is chiefly employed in dyeing and 
tanning, but it is also largely used as a drug, especially in America, 

In the preparation of kdth,t\\\gs are placed in the boiling fluid and 
upon these, crystals of this substance are deposited. It is generally regard- 
ed as purer thian cutch and is largely used as an ingredient in the pan or 
betel -leaf preparations which the Natives of India are so fond of chewing 
(ste Vol, L, 27). 

Trade.— In continuation of the trade returns of Cutch given in Volume 
I. of thi.s work, the total exports, of this important substance, from India, 
during the six years ending April 1890 are shown in 1 lie following tables : — 





Year. 



Wi-ig-ht in 
j Cwt. 

Value in 
Kupe<?s 

18S4-S5 






. j 246,132 

20,785 

1885-86 






. * 205,355 

25,28,394 

1886-87 



. • 



. ! * 99.397 

29,52,49* 

1887-88 



. 



. ' 273,068 

43 . 3*'^, 460 

I8S8-89 

, 

. 

• 


. 

. i 2<>o,8t>6 

i 44,23,219 

ISS9-90 

• 


. • 


• 

, * 221,(>S6 

i 

I 33 » 34 ,o <>4 


The following analysis of the Cutch returns shows the Provinces from 
which exported and the countries to which consigned, for the year ending 
1 889-90 : — 


Province from 

Weight in 

Value in 

Country to which 

Weight in ' 

Value in 

which exported . 

Cwt. 

Rupees. 

exported. 

Cwt. 

Rupees. 

Bengal 

65*749 

9 /> 7 ,o 77 

United Kingdom . 
F*rance 

io 8,.853 

1,811 

« 6,47.330 

28,914 

13.780 

50,980 

Bombay 

2,1 08 

26,162 

Germany • 
Holland 

1*219 

3**90 

Madras 

132 

2,400 

Italy . 

Egypt 

2,845 

27,018 

44*290 

4,3**567 

Burma 

1 

' 53.997 

23.38.365 

St. Helena . 
United States 
Ceylon ^ 

Strait.s Settlements 
Other Countries . 

7 ,ck>o 

62,546 

1,308 

6,096 

100 

84,000 

9 * 12*353 

26,319 

9**925 

2,546 

Total 

221,986 

33 » 34 *t >^4 

Total 

22 1 ,986 

33.34*004 
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2. Allium; Liliacr^. j 

The Onion and the Garlic are extensively cultivated all over India. 
The Onion is supposed to be a native of Western Asia, but it exists in India 1 
only under cultivation. The Onions of Patna and Bombay arc, however, 
of very fine quality and are now being exported. It is surprising how 
powerful! V the climate of India seems to affect the Onion. In one prov- | 
ince exceflcnl Onions are to be had, while in another they are very inferior. 1 
The Garlic is eaten to a much greater extent than the Onion by the Natives 
of India, the aggregated white bulb being offered for sale in every bdzar 
• {see Vo!. 1 ., i68.) 


ONIONS 

ft 

GARLIC. 

2529 


3 . Amomum subalatum* Roxb* ; Scitamxneai. 

. The Greater Cardamom. 

A native of Nepal. The Greater Cardamom is much used in the pre- i 
paration of sweetmeats on account of its cheapness. This, as well as the j 
Lesser Cardamom, also forms ingredients of the pan or betel-leaf prc- i 
^paration {see Vol. L, 222). | 

4. Apium graveoicns, Z£/x«. ; Umbelliker.®. 

Wild and Cultivated Cklerv. 

A native of Europe, Egypt, Abyssinia, and of Asia from the Caucasus 
to the Himdlaya and BakichistAn. Cultivated in different parts of the 
plains of India. The small fruits arc eaten as a spice by the Natives, who 
never cultivate the plant for any other purpose ; consequently it has quite 
a different appearance from the garden celery cultivated by Europeans 
(see Vol.. I., 271). 


GREATER 

CARDAMOM. 

2530 


CELERT. 
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5. Areca Catechu, Ltnn . ; Palm/e. ! 

The Areca or Betel-nut. 

A native of Cochin China, Malayan Peninsula and Islands. Cultivated 
throughout 'rropical India. The nut is one of the indispensable ingredients | 
which enter into the preparation of the pan or betel-ie<'if which is chewed i 
so universally by Natives of all classes {see Vol. I., 291) I 

Trade. — In continuation of the trade figures given in Volume I. of this ' 
work, the following table shows the imports and export.s of bciel-nut i 
brought down to the official year 1889-90: — | 


BETEL-NUT. 
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Trade. 
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iMrOKTS. 

KX PORTS. 1 

Year. 

Quantity. 

Value. 

Quantity. 

1 Value. 


l.b 

R 


K 1 

1S84-S5 .... 

30 , 720,434 

33,44.55 » 

218,204 

32,099 j 


44 , 876,057 

49 . 53 . 92 s 

477 . >7® 

64,007 1 

1886 -S 7 , • ♦ . 

31 , 062,619 

34 . 59,436 

373,623 

50,223 1 

1887-88 

3 o, 743 »Q 9 ^’ 

36 , 97,453 

749,455 

^ 4,387 j 

1888.89 .... 

40 , 371,229 

38 , 20,142 

328,056 

42,675 I 

1 889-90 .... 

39 , 520,007 

37 , 16.965 

2 > 5,102 

37,153 j 
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BETEL-KUT. 


Details of Imports (iSSg-Qo), 


Province into 
which imported. 

Quantity. 

Value. 

Countries whence 
imported. 

Quantity. 

Value. 

Bengal . • 

Bombay 

Sindh « • . 

Madras 

Burma • • 

Vb 

18,215,93* 

2,324.368 

44,247 

15,681,558 

3,253,903 

R 

13.66,939 

2,29,768 

4.730 

18,58,253 

2.57,27s 

East Coast Africa — 
Zanzibar 

Mauritius . . 

Ceylon 

Straits Settle- 
ments . . 

Other Countries . 

lb 

84,196 
50,288 
J 0,995,901^ 

28,581,291 

8,332 

R 

9,389 

6,139 

15 , 79,491 

21,21,361 

583 

Total 

39 . 520 .<X )7 

37,16,96s 

Total 

39, 520, CK, 7 

37,16,965 


Details of Exports {i8Sg*(}o). 



Province whence 
exported. 

Quantity. 

V’aluc, 

Countries to w hich 
exported. 

1 Quantity, j 

Value * 

Bombay • 

Madras . . j 

Burma . . j 

lb 

a.548 

812 

21,280 

k 

224 

44 

2,850 

Strait-* Settlements 
Other Countries , 

lb ! 

21,280 

I 3,360 ; 

i. ! 

k 

2,S-jo 

2(eS 

Total . | 

24,640 

3,118 

rOTAL 

1 : 

1 24,640 i 

! 3 .h 8 
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6. Brassica ; Crucifers. 

The seeds of the various forms of Mustard, Rape, and Cole; are used 
as condiments. They are, however, chiefly of interest as oil -seeds (see 
Vol. I., 520). 

7. Capsicum ; Solanace/e. 

Two or three species yield the various forms of Chillie.s, Red-pepper, 
and Cayenne pepper. Thev are all natives of America, although now 
extensively cultivated in Indi.a (see Vol. II , 134). 

8. Canim Carui, Linn,\ Umbelliferje. 

Caraway Seed. 

Wild in Kashmir and the North-West Himdlaya, cultivated as a 
cold season crop throughout the plains. 

The seed is used, entire or powdered, in curries, cakes^ and confechon. 
ery {see Vol. II., 196). 

9. C. copticum, Be nth. 

The True Bishop’s Weed. 

Cultivated from the Panjdb and Beng,al to the South Deccan. The 
aromatic seed forms an ingredient of the preparation, ptin {see Vol. IJ., 
198). 

10. C. Roxburghianum, Bcnth, 

Extensively cultivated .and eaten like parsley ; the seed is also used in 
flavouring curry {see Vol. II., 201). 

zx. Caryophyllus aroxnaticus, Linn , ; MvRTACEiii. 

The Clove. 

Indigenous in the Moluccas ; cultivated in South India. The unex- 
panded and dried flowers form the cloves of commerce. They contain a 
pungent, aromatic oil, to which their peculiar properly is clue. They 
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appear to have been known to the Sanskrit wTilers but not to the Romans. 
One of the earliest Sanskrit Medical writers (Charaka) gives them the 
name of a word which exists to this day in many parts of India. 

In Bombay cloves arc known as Lavang : in Bengal as Lavanga ; and to 
the Hindustanis as Laung or Lang, The early Arabian writers called 
them KiironfuL Arabian and Persian writers, however, speak of cloves 
as coming from Batavia. Cloves were known in Europe after the discovery 
o f the Molluccas by the Portuguese {see VoL II., 202 1. 

Trade. — In continuation of the trade figures for Cloves given in the 
sc cond voluTpe of this work, the imports and re-exports up to the end 
of the official year 188(^-90 were as follows : — 


CLOVFS. 


Trade. 

2540 



Imports. 

Rk-KX PORTS. 

Yhak. 

(,)uantity. 

Value. 

Quantity. 

Value. 


ft 

K 

ft 

R 

1S85.86 . . . , 

4,974,918 

*‘.85.354 

1,244,252 

1,789,826 

3,06,295 

iS 8()-87 .... 

4 , 445,180 

> 9 . 59.535 

8 , 01,233 

1887-88 • . . . 

8 . 374 » 3<>2 

37 /» 7»545 

4 , 038,110 

20 , 25.315 

1888 8 y . . . . . 

7 , 240,043 

28 , 78 , 8 f >8 

3 . 384, <538 

i, 54.433 

< 889-<><» .... 

<». 355 .H 39 

1 

19 , 36,283 

3 . 230 ,* “ 

9 , 80,867 


It will be observed that during the year 1887-88 the trade in Cloves 
almost doubled itself, due, it is said, to a very abundant crop in Zanzibar 
whence this spice is brought to India, the bulk to Bombay. If this be so, 
it does not seem to have again decreased to its former figures, and the 
prices obtained have in consequence diminished. 

With regard to Cloves of Indian produce, the cultivation of this valu- 
able spice in India does not seem as yet to have made much headway, the 
exports during the past five years having been as follows : — 


Years. 


j Quantity. 

Value. 



i 

1 ^ 

R 

1885*86 

1 886- 8 7 

1887- 88 

1 S88-89 

1889-90 ....... 


. 1 455 

. j 77 (^ ! 

. ! 784 1 

. 1 336 1 

• 1 924 i 

) 1 

350 

335 

840 

300 

1 740 


12. Cinnamomum ; Laurine;e. 

Two or three species afford the various forms of Cinnamon. C. 
Zeylanicum, Breyn.,OT Ceylon Cinnamon, is the true Cinnamon of modern 
commerce ; C. Tamala and C. obtusifolium yield part of the so-called 
Cassia Lignea — the Indian Cinnamon. The Cevlon Cinnamon of 
European commerce does not appear to have been the Cinnamon of the 
ancients. Everything points to the probability that the Cassia Lignea of 
China and India was the much-prized Cinnamon of antiquity. Ceylon 
Cinnamon appears to have been first discovered about the thirteenth cen- 
tury, and it was not cultivated until the eighteenth, f assia is mentioned 
by one of the earliest Chinese herbal writers in 2700 B.C {see Vol. II, 
3 » 7 )- 
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CINNAMON. ! 

I 

Trade. i 

2542 j 

i 


i 


COCOA-NUT. 

2543 


CORIANDER. 1 

2544 j 


Trade. i 

2545 


TR.f%DE.— In continuation of the figures given in Volume II. of this- 
work, the fallowing table will suffice to describe the progress of the Cinna- 
mon trade in India since 1883-84 : — 

Foreign Trade in Cinnamon, 


Year. 

Imports. 

Exports and Re- 
exports. 

Quantity. 

Value. 

Quantity. 

! Value. 



■ 

R 

lb '' 

K 

1884-85 .... 

34,786 

5, 1 *5 

25/739 

9,89s 

1885-86 .... 

45»449 

7»797 

5 o, 6()6 

11,26;; 

1886-87 

9,071 

1,581 

18,956 

5,899 

18S7-S8 .... 

18,764 

3*070 

32 ,^ 3 * 

6,894 

1888-89 . . • . 

u »352 

»* 7 ‘>S 

> 7.339 

4 , 7 *> 

1889-90 . . . . j 

41,876 

6,9:8 

29,990 

5.823 

13. Cocos nucifera, Linn,; 

PaLMjK, 





The Cocoa-nut. 


A native of the Indian Archipelago, most probably having been 
brought to India, Ceylon, and China about 4,000 years ago and conveyed 
to America and Africa at even an earlier date. It is chiefly abundant on 
the coast, disappearing altogether about 150 miles inland. There are two 
or three varieties. They fkiwer in the hot season and the nuts ripen in 
September to November. The albuminous layer from the interior of the 
shell is largely eaten as a condiment. It is preserved in sugar and made 
into various sweetmeats {see Vol, II., 415). 

14. Coriandram sativum, Linn,; Umbelliver^e. 

The Coriander, 

Widely cultivated throughout India ; indigenous to the Mediterranean 
and Caucasian regions As a condiment this seed forms one of the 
indispensable ingredients of Native curry\ During the year 18S4-85 the 
exports of Coriander were valued at 1^1,56,505 {see. Vol. 11 ., 567). 

Trade. — T he following table exhibits the quantities and values of the 
exports of this substance from India during the past five years : — 


Year. j 

Weijjht. 

Value. 


Cwt. 

28,328 

R 

96,606 


3 M 05 * 

»,' 4,540 


33*056 

1.88,63s 


38,488 

2,38,076 



35*678 

>.93,964 
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Derails of Exports {iS 8 g*fjo), 


PrcA'incc from 
which exported. 

Quantity. 

Value. 

Countries to which ' 
exported, | 

Quantity. 

Value. 


ih 

k 

t 

Ih 

k 

Hcngul 


32.036 

East Coast of 

> 


Africa (Mozam- ’ 

L *65 

992 

Bom hay 

Sind 

2,332 

Mo 35 

bique and Zan- 1 
zihar). 


2.599 

20 

If *6 

Mauritius . . ' 

2 , 1 64 

12,077 




.Natal . . ! 

262 

».<> 3 * 

Madras 

i 2y,22h 

• ,42,905 , 

: f'ieiinion . . i 

277 

• .430 

Bunn:? 

i i 


Aden . , . i 

33 <^’ 

i 2,105 

5 </> J 

■ 

Arabia . . • 

322 

1,922 

1 


Ceylon . . j 

13.729 

1 70,674 


t 


Strait.s Settlements; 

» 7 , 34 .S 

1 95 .< 99 C> 

j 

i 


Australia . . ' 

340 i 

[ 2,129 

i 

j 

j 

Other countries , ; 


I 2,339 

• 

lurAt , I 


I 

•, 93.054 ! 

Tota!. . ' 

35 ,<^>73 

i C 93.954 


CORIANDER, 

Trade. 


15. Crocus sativus, Linn . ; lKif)E/K. 

Sam KON’. 

I'lic I nriitin supply Ilf S.iffron comes fr-niTi France, China, and Kashmir, 
and a small quantity from Persia, in the form of cakes known as kesar-H- 
rofi. It is used by the Hindus in various religious rites and for colouring 
and flavouring their food {see Vol. II., 592). 

16 Cuminam Cyminum, Linn» : Umwkllifkr.®. 

The Cumin ; Jira, Pcn ^. 

Widely cultivated in the Fanjab plains, Rajpiitana, and in the Deccan. 
Indigenous to the upper regions of the Nile, but carried at an early ago 
to Arabia, India, and China. It .was an important spice in the middle 
ages, and even in the fifteenth century was heavily taxed in Europe. The 
seed is used by the Natives to flavour curry {sec Vol. II., 642). 

17. Curcuma Amada, Roxb. ; Scitamine/e. 

Mango Gin<;kk. 

Found wild in Bengal and on the hills. Used as a condiment and 
vegetable (see Vol. II., 652). 

18. C. longa, Roxb. 

The Turmeric. 

The Turmeric is a native of Southern Asia and is cultivated all over 
India for its rhizome or rool-.stocks, which is the well-known //a/i/i, the 
powder of which constitutes the chief ingredient in curry stuffs (see Vol. 

11., 659). 


SAFFRON, 

2546 


CUMIN. 
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MANGO 

GINGER. 

2548 

TURMERIC. 

2549 


19, Elettaria Cardamomom, Afafon ; Scitamineae. 

T he I.esskr Cardamom. 

A native of the mountain tracts of South India. This is the most 
valuable of all the Indian condiments. It is extensively used by the 
Natives of Inc^a for flavouring purposes, and is also eaten in pan (see 
VoL IILy 227.). 

20. Eruca sativa, Lam,; Cruciferaj:. 

Cultivated in North and Central India, and on the Westeri^Himalaya, 
ascending to io,oco feet. The seed is used in the same way as the forms 
of Brassica (see Fol, ///., ^68), 


LESSER 

CARDAMOM, 

2550 
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MINT, 
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21. Foeniculum vulgare, Givrtn .; Umbellifer«. 

The Fexnel. 

Commonly cultivated throughout India ; a native of Kurope. 'I'he seed 
is used as a condiment {^e 9 Vol. HI., 495). 

22. Humulus Lopulus, Z. ; UrticacejE. 

Hops. 

A native of Europe. The cultivation of this plant is now being tritfd 
experimentally in Kashmir and Chamba, and seems likely to succeed (stv 
Vol. IV., 303). 

23. Mentha arvensis, Linn. ; Labiatte. 

The Marsh Mint. 

An herb of the Western Himdlaya, the leaves of which are ea^en as a 
condiment ( see Vol. V., 228). 


PEPPERMINT. 
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SPEARMINT. 
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CURRY-LEAF, 

2557 


NUTMEG. 

2558 


BLACK 

CUMIN. 

2559 


SWEET 

BASIL. 

2560 


24. M. piperita, Linn. 

The Peppermint. 

A native of Kuropc; it occurs in Indian gardens and as an esc.''pe is 
almcst naturalised in some parts of the country (see Vol. V,, 229). 

25. M viridis, Linn. 

’ The Spearmint. 

Commonly grown in Native gardens all over the plains of India and 
much used as a condiment in curries and other forms of ftK>d (see Vol. 
V., 231). 

26. Murraya Kosnigii, S/>r. ; RuT/\ce.^ 

The Curry-leaf Tree. 

A small tree of the outer Himdlaya, the leaves of which are used either 
dry or fresh to flavour curries Vol, V., 288). 

27. Myristica fragn’&ns, Houtt. : Myristice.®. 

I he Nutmeg and Mace. 

Cultivated in South India. The fruits and nuts of Myristica mala- 
barica, M. laurifolia, and of M. corticosa, are often to be seen in the drug- 
sellers’ shops, where they are apparently sold as substitutes for the true 
nutmeg. In the Cawnporc bazdr a linear oblong nutmeg was offered for 
sale under the name of the true nutmeg. This has not as yet been identi- 
fied, but it seems very different from the ordinary nut. It is 1 J inches long 
by about J inch thick ; it has got only an aborliv^e mace Vol, V., 

28. Nigella sativa, Linn.; Ranunculace®. 

The Black Cumin. 

A native of South. Europe and of the Levant; extensively cultivated, 
the seeds constituting a favourite spice with the Natives of India (see 
Vol. V., 428). 

29. Ocimum Basilicum, Linn. ; Labiat®. 

The Common or Sweet Basil. 

The seeds and also the leaves are eaten as a cooling condiment (see 
Vol. V., 44.0). 


DILL. 

2561 


30. Peucedanum graveolens, Benth. ; Umbellifer®. 

The Dill. 

A naMVe of tropical and sub-tropical India. 

Often cuLivated in the plains of India. The seed is eaten in curry 
(see Vol. VI., Pt. 1 ., 181). 
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31. Pimpinclla Anisum, / Umbbllifbr^. 

Thk Anise. 

Introduced into India by the Muhammadans from Persia. It is now 
erown in North India. The seed is used in confectionery (jscc Vol, VI., 
Pt. I., 236), 

32. Piper Betle, Linn, ; Piperace;e. 

The F*an-leai Pkiter. 

The leaves of this plant, mixed with a little catechu, areca-nut, and 
lime, and flavoured with spices, constitute the preparation known as p(hi. 
This is chewed by the Natives of India as a mild stimuLmt, especially 
after meals. H stains the mouth and saliva a deep red colour. The 
trade in this leaf is entirely for Indian consumption Vol. VI., Pt. I., 
24;.256). 

33. P. Cubeba, Linn, 

CUBEBS. I 

A native of Java and Sumatra; cultiv^tcd in India Vol. |\T., 
^Pt. L. 257). 

34. P. longum, Linn, (Chavica Roxburghti, Miq.). 

One of the forms of Long Pepper. A perennial shrub of Eastern 
India, Nepal, and East Bengal ; of Java, Ceylon, and the Philippines. 
The dried unripe fruit constitutes the long pepper of India Vol. 
VL, Pt. I.. 258). 

35. P. nigrum, IJnn, 

The Bl ck Pepper, 

A climber, extensively cultivated in South India, where it is indigenous. 
Introduced from India into the Straits. The berries arc largely eaten as 
a condiment in curry, and when reduced to a powder constitute the black 
pepper of I'^yrope (see Vol. VI., Pt. I., 260). 

36. Trigonella Fcenum-groecum, Linn. ; Leguminoste. 

'I'llE F KM' GREEK. 

Cultivated in somt* parts of India, wild in Kashmir and the Panjiib. 
The seed is used by the Natives, as a condiment in curries {see Vol. VL, : 
P t. IV., 4^). 

37. Zingiber Cassumunar, Ro.xh. ; Scit amine ai 

A native of various parts of India, used as a spice instead of Z. 
officinale {see Vol. V’L, Pt. IV., 357). 

38. Z. officinale, Rosc>>e, 

I'hk Ginger. 

A native of tiie warmer parts of Asia, but not known in it.s wild state. 
Cultivated in many parts of India for its rhizome {see Vol. VL, Pt. IV., 35S). 

39. Z. zerumbet, Roscoe. 

P'ound throughout both Peninsulas and used as a substitute for the 
preceding species Vol. VL, Pt. IV., 366). 

Spikenard, sec Nardostachys Jatamaiisi, DC, ; Vol. V^,338 ; Valeriane/e. 

SPILANTHES, Linn,; Gen, PL, IL, 3S0, 

SpilantheS<Acmella, Linn,,- Fl, Br. Ind„ III,, J07; COMPOSIT.^:. 

Syn. — Veruesina Acmella and PsEuno-AcMEi.LA,Z.irt;:. Several varieties 
are described in the Flora of British hidia : 

Var. I, Acmella proper, Clarke^^, Acmella, DC. ; S. calva, Wight, 
tc., t. itog, * 

Var. 2, calva, Chirke->*>^, calva, DC. ; S. Pseudo^Acmella, Linr, ; 
COTULA CONICA, Wall. 
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I'he Garden Spinach. 


Var. 3, oleracea, darkens, oleracf..^, ^acg, ; Bidkns ffrvida and 
KiXA, Lank, 

Var. 4, paniculata, Clarke-=<S, paniculata, DC, 

Vem. — A*karkara^ Bomb. ; A'karktjrhn, fok'jrttnil, Pb. 5 Mardti fftojcga, 
mardti tige, Tel. ; Ahmalla, Singh. ; Hcn~ka 4 ti, Hukm. 

References.— /?.7.r6., FI. Ind., Ed, C.B,C., S9S; OuIm. & Cihs,, Bomb, F/,, 
120 ; Sir ir. Ktliot, FI. Andhr.t it 2 ; Mason, Burma Its Peoplv, 4QSt 
ytig ; Dymock, Mat, Med. IV. Iml., 2 nd Ed,, 4S4 ; S. Arjun, Bomb., 
Drugs, 95; Year-Book Pkartn,, rtiSo, 24S ; Baden PowfU, Pb. Pr., 3^7 ; 
Lisboa, U, PL Bomb., i 63 ; Gaoetteir, Mysore & Coorg, $6. 

Habitat. — An annual herb, found throughout India, both cultivated and 
wild, and ascending the Himalaya to an altitude of 5,000 *ieet. It is distri- 
buted to all warm countries. 

Medicine.— The whole plant, and more especially the flower-hrai>s 
are very acrid and have a hot burning taste, which causes profuse saliv^ation. 
It is considered by Natives a powerful stimulant and sialogogue, and is 
u.scd in headaches, paralysis of the tongue, affections of the throat and 
gums, and for toothache. It is employed by Europeans in India as a 
remedy for toothache, instead of Spanish* Pellitory (Pyrethrum root). 

SPINACIA, Linn. ; Gen. Pi„ III., jj. 

Spinaci^ oleracea, Linn. ; FL Br. Ind., V., 6 ; Wighl, Ic., /. 

Garden Spinach. [ Chenopodiacea:, 

Syn. — SPINACIA TETR. AND Fl . Ind., Ed. C.B.C., 7JB. 

Vem . — Pdlak, sag, Siig-pilak, pedki, isfandf, funis. Hind. ; Pd/ang, 
pinnis, Beng, ; Baji, C.P. ; Pdiak, isfandj, N.-VV, P. ; Pdlak. isfandk 
(bazar namca«) Pn. ; Spina; , Afg. ; Pdiak, (bazar narne^:^) 

pdlak-bij, Sind ; Pdiak, isfanaj. Bomk. ; Vnsity!iy-kiray , Tam. ; Duni' 
pa-bachckali, mattur hachcnali.TKi,. \ Is -pa nai, Ar m*.. ; Is finaj, Pers. 

References.— Fl. Orient., IV., : Roxh., Fl, Ind., Ed, C.B.C., 
7 tS ; Voigt, Hnrt. Sub, Cal., 3 f 0 ; Dalz. & Oib.K., Bomb, F‘L, Suppl yj • 
Stewart, PL. PL, i8o ; Rept. PL Coll. Afgh. Del. Com., lOi ; DC., Orig. 
Cult, \PL, gS ; Graham, Cat. Bomb. PL, lyi ; Sir Elliot, FL Andhr., 
43 ,rf 3 ; Firminger, Man. Card. Ind,, 143 ; S. Arjun, Cat. Bomb. 
Drugs, Tj 3 ; Birdwood, Bomb, Prod., 173 ; Baden Powell. Pb. Pr., 
372 ; Useful PL Bomb. {XXV., Bomb. Guz.), tfe) t Eton. Prod., N.IV.P., 
Pt. V. {Vegetables, Spiecs, th' P'ruits), 2f ; Royle, 111 . Him. Bot., 3 ig; 
Ain-i-Akhari{BIochmannl*s Trans,), I., 6.?; Settlement Reports e- Panjiih, 
Dera Ismail Khan, 349; Central Provinces, Baildl, 77; Gazetteers, 
Mysore & Coorg. /., 6$; Agri.-IIorti, Soc.: hid., Trans,, III., 6(j, 
199 {Pro.) 229 ; IV., 14s ; Journ ; V,, f<S' ; A'., 42, 9/; Journ, {New 5Vr;V.s), 
IV., 22 ; V. 35, 44; Balfour, Cyclop, Ind., III., 7^9 i Smith, Diet. 
Econ. PL, 3 S 8 . 

Habitat. — An annual herb, cultivated throughout India. The native 
country of the * garden spinach ’ is unknown, but M. DeCandolle suggests 
that S. oleracea, Linn., is a derivative from S. tetrandra, Stev., which is 
indigenous to the Caucasus, and occurs sometimes cultivated and some- 
times to all appearance wild. 

Cultivation in India. — T his plant, although at one time chiefly culti- 
vated in the gardens of Europeans^ seems now to be; generally adopted by 
Natives as an article of diet. The seed is sown in October broad cast, or, 
Vjetter still, in drills. The distance between each drill .should be a ffx>t, and 
between each plant in the drills four inches. Spinach lovesu rich soil and 
a shady situation well watered. The young plants, if not protected, are 
very liable to be devoured by sparrows {Firminger). 

Oil. — Tl^e SEEDS are reported to yield a fatty oil. 

Medicine. — The seed is held by Muhammadan medical writers to have 
i cooling and laxative properties, and to be efficacious in difficulty of breath- 
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and biliary derangements {Talif Sherif). The GREEN plant is believed 
to act as a solvent for urinary calculi (.S’. Arjun). 

Food, — The leaves are used as a favourite vegetable, both by Euro- 
peans and Natives, during the early spring and summer months. 

SPINIFEX, Linn, / Gen, PL, IIL, nog. 

Spkiifex squarrosus, ; Gramine.®. 

Vern, — Ravund suruni tnisulu, Trl. 

• RdeXtSXC^S.-^MuelUr, Select Extra Tntpical PL, 402 ; Sir \V. Elliot, FI. 
Andhr,, i 63 ; Mason, Burma Its Pi ffle, 479 ; Afrri,-Horti. Soc. Ind, 

Jour., IX., i 7 S'i 77 i Ind, Forester, JX., jjS; Balfour, Cyclop. Ind,, 

hL.Jrg. 


MEDICINE, 
Green Plant. 

2578 

FOOD. 

Leaves. 

2579 

2580 


Habitat. — A grass which grows abundantly on various parts of the 1 
Madras coast. 

Domestic. — It is extensively cultivated on the sandy reaches near ! DOMESTIC. 
Madras for sand-binding purposes. The fishermen of the Madra-s coasts 
collect its ROOTS and shoots and dry them for fuel S/uid-binding 
Plants, Vol. VII., Pt. H.. 455). 

SPIR^A, Linn.; Gtu. PL, I., 6ii. 


noois. 

2581 

Shoots. 

2582 

2583 


A genus of Rosaceous pl.ant.9, the species of which are widely distri- j 
biited over the temperate and cold regions of the Northern Hemisphere. 

Eleven species are indigenous to India, none of which are of economic 

\'aliie. several of them {S. canescens, Dan., and S. sorbifoHa, Linn.) arc 

shrubs of considerable size, the wood from which is described as hard, : TIMBER. 

compact, and even-grained, ” but it does not appear to be used economi- ; 

cally for any purpose whatsoever. Some Indian species of Spiraea, e.g., 

S. bella, Sirns., are very handsome, and are somtilinries cultivated as orna- 
mental shrubs in the gardens of Europeans. 


SPIRITS, 


2585 


[The knowlcKlgc of Spirits of various kinds, by the Natives of Hindus- 1 
tan, is very wide-spre.ad, and dates from an early period. At the present ' 
day there are few tracts in India where locally-prepared spirits are not j 
largely corusumed by, at any rate, the lower castes of Natives. In the Ordi- 1 
nances of Manu, the text of which, a.s it now stands, dates, by the late.st 
estimate, between 100 and 500 A. D., there arc frequent references to the 
drinking of spirituous liquors to excess, so that it is evident that thi.s must ■ 
have been a common offence, and the twice-born arc often urged to avoid 
the temptation. Three kinds of spirituous liquor are described, vis:., that 
made “of sugar (molasses), of ground rice, and of the flowers of the honey 
tree” (Bassia latifolia),— liquors which, down to the present day, are those 
most commonlv consumed by the Natives of India. U, C. Dutt, in his 
Materia Medicaof the Hindus, says that the later Sanskrit writers describe 
thirteen kinds of distilled liquors, one or other of which was widely used 
in their time. 

Coming down to more modern dates, the Ain^i-Akbari describes fully 
an intoxicating liquor made from the sugar-cane or from brown sugar by 
simple fermentation, and says that this is sometimes drunk as a beverage, | 
but is mostly employed for the distillation of arak. “ This latter, continues | 
Abul FazI, ‘"they have several methods of accomplishing : first, they put 
the above liquor into brass vessels, in the interior of which a cup is pul so 
as not to sWike, nor must the liquor flow into it. The vessels are then 
covered w'ith inverted lids, which are fastened with clay. Alter pouring 
cold water on the lids, they kindle the fire, changing the water on the lids 
as often as it gets warm. As soon as the vapour inside reaches the cold 


DISTILLA- 
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Substances from which 

lid, it condenses and falls as arak into the cup. Secondly ^ they close the 
same vessel with an earthen pot, fastened in the same manner with clay, 
and fix to it two pipes, the free ends of which have each a jar attached to 
them, which stands in cold water. The vapour through the pipes will 
I entei the jars, and condense. yViiVrf/y.Jhey fill an earthen vessel with the 

i above-mentioned liquor and fasten to it a large spoon with a hollow 
I handle. The end of the handle they attach to a pipe, which leads into a 

I jar. The vessel is covered with a lid, which is kept full with cold wdter. 

The arak, when condensed, flows through the spoon into the jar. Some 
; distil the arak twice, when it is called dudtiisluih, or twice burned. It 
is very strong. If you wet your hands with it, and hold them near the 
I fire, the spirit will burn in flames of different colours, without injuring the 

I hands. It is remarkable that when a vessel, containing arak, is set 

on fire, you cannot put it out by any means ; but if you cover Ihe vessel, 
the fire gets at once extinguished.*' The same author describes a spirit 
distilled from the Mahua, and records the fact that excessive spirit-drink- 
ing prevailed among the grandees at the Court of Akbar. Linschoten, in 
! the sixteenth century, deplored the fact that the Portuguese soldiers were 
learning from the Natives of India the pernicious practice of drinking spirits 
in place of the wine imported from their own country. Tavernier, in his 
Travels in India (1670-1689), mentions a spirit distilled from palm wine 
which was largely drunk by the idolaters of India at certain feasts; he 
describes the method in w'hich it was prepared. 

The above facts may serve to show the reader that the custom of 
spirit-drinking in India is by no means new, while the details hereafter 
to be given of the multitudinous substances employed in various parts of 
the country for the preparation of the liquors, will show that the custom 
is wide-spread and certainly not an adaptation of a European habit. The 
means of procuring fermentation in a saccharine or malted liquor are and 
have been for long much more extensively understood in India than in 
Europe generally. 

Numerous other publications might be quoted in support of this view, 
but those cited would seem sufficient. P'or the details of the recent liquor 
traffic in Bengal, and the statistics relating to the importation of foreign 
spirits, the reader is referred to the article under Narcotics, Vol. V., 332, 
j and to Vitis vinifera, Vol. VI., Pt. IV.- -/sV., Diet, Econ, Prodi] 

References. — Ste^ivart^ Ph. PI. { Index of Uses)t too ; U, C. Diitty Mat. Med. 
Hind., 272-274 ; Griin'son, Behar Peasant life, 77 , jS ; Atkinson, Him. 
Dist. { X., N.-W. P. Gas.), 7 ChS • Ordinances of Manu {Burnell 
Hopkins. Trans.), VII., 47, 50 ; XI., Si ff., 147 #• Sl.,gSi >54 Hmw, Tour 
in Bombay, 99 ; Ain-i-Akbari (Blockmann' s Trufis.), 6^, 70 ; Linsiho- 
ten, Voyagif to East Indies {Ed. Burnell, Tide & Yule,) II., 48 ; Strcttell, 
The Ficus Elastica in Burma proper, i 18 ; Westland, Pep. on fessore, 
372-.^^ : Bombay Adm. Rep. {1871-72), 372 - 374 - W. 89 <>» 4 o 3 , 4 >9 ; 
Gazetteers: — Bombay, X,, 36 ; XL, 27-2() ; XIII., J95, etc., etc. 

The following are the principal substances used in India at the present 
day, in the preparation of Spirits, arranged in their alphabetical order ; — 

1 .— SUBSTANCES FROM WHICH SPIRITS ARE MANUFAC- 
TURED. 

I. Agave americana, Linn.; Amaryllide^. 

The Century Plant. ' 

The juice is used in Mexico in the preparation of a spirit called 
Mescal. Although the plant is naturalised in many parts of India, it 
does not as yet appear to have been utilised in Indi?i for that purpose, 
probably cp. Jaccount of the 'abundance of other spirit-producing sub- 
stan':es. 
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(W. R, Clark.) SPIRITS. 


2 . Anacardium occidentale, Z-Tww. / Anacardiace^e. 

* 'Ihe Cashkw Nut. 

The people of Go,t distil a spirit from the succulent fruit-stalk, 

3. Andropogon laniger» Desf. ; Gramine/e. 

This j^rass is mixed with spices, and a spirit or arak distilled from it 
► {Stewart), 


materials. 

Cashew Nut. 

25 ' 


4# Anthocephalus Cadamba, Bth, ^ Hook.f.; Rubiack^is. 

According to U. C. Dutt, a spirit distilled from the flowers is men- 259I 
tionc;^ by the later Sanskrit writers. 

5. Arenga saccharifera, Lahill ; Pal Mi®. 

'J he Sago Palm of Malacca and the Malaya, the juice of which is used : Sagro Palm, 
in Batavia for the production of the celebrated Batavian ariik\ but it is 1 ^592 

apparciTtly n(it so employed in Inditi. i 


6. Bassia latifolia, Roxb, ; SapotaciwE. 
Maut5a. 


Mahua. 


The spirit resulting from the fermentation and distillation of the flow'ors 
of litis Irc^e is very largely consumed by Natives of Central India, Chulia 
Nagpur, the Central Provinces, and those parts of the Bombay Presidency ; 
where the tree occurs. For a description of the ordinary Native method ; 
of obtaining Mahim spirits, the reader is referred to the account given ' 
under Narcotics {see VoL P,, 323). Under Government restrictions a 
verv large quantity of Mahua spirit is manufactured at Uran on the island 
of Raranja in the south-wx'st corner of the Bombay harbour, for use in the 
town of Bombay. As the methods employed there arc somewhat differ- 
ent to the rude Native ones, they maybe described in detail. “There 
are about tw'enty distilleries on the island* all of which are owned by I 
Parsis. The Collector of Salt Revenue issues yearly licenses for working 
the distilleries. Provided they mix nothing with the spirit, the holders 
of licenses arc free to make liquor in whatever way they choose. The , 
rnahuii flowers are brought to Bombay by rail from Jabalpur, and from 
Kaira, the Panch Mahals and Rewa Kantha in Gujardt, Much of the 
Gujarat mahua comes by sea direct to Uran. Most of the Jabalpur mahua 
comes by rail to Bombay, and from Bombay is sent to Uran in small boats 
by P.^rsis, who are the chief mahua merchants. When set apart for 
making spirits, mahua flowers arc allowed to dry, and arc then soaked in 
w'ater. bermentation is started by adding some of the dregs of a former 
distillation, and the flowers arc generally free to ferment for eight or nine 
days. 

“The Native stills formerly in use have given place to stills of European i 
fashion, consisting of ;i larger copper boiler and a proper condenser. ' 
The cover of the boiler has a retort-shaped neck wdiicli is put in Conner- | 
tion with the winding tube or warm in the condenser, and the condenser is : 
kept full of sea water, all the distilleries h,aving wells connected by pipes ; 
with the sea. Even in these stills the first distillation, technically called : 
fast, is very weak and would find no market in Bombay. It is therefore : 
re-disiilled, and becomt s hjnda or twice distilled, which is nearlv as strong ; 
as ordinary brandy, and on being ptntrcd from one glass into aTu>ther, ; 
gives a proper ‘bead’ or froth without which Bombay topers will not ; 
nave it. .Spirit is sometimes scented or spiced by putting rose loaves,! 
imported dry from Persia, cinnam’on or cardamoms into the stills with j 
the mahu\i. This is generally weak; it is often made to order for the | 
cellars of wealthy Parsis in Bombay, or for wedding parties. Date rum is | 
manufactured in the same manner as plain double-distilled mahua spirit, I 
and, though colourless at first, it acquires the colour of rum after stand- 1 
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Leaves. 
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2596 


Palmyra 
Palm- j 

2597 i 

Akunda. 

2598 I 


Sago Palm 

2599 


Pereira. 

2600 

COCOA-NUT. 

2601 


Coffee. 

2602 


2603 

2604 


Substances from which 


ing in woDd for a few months, as mahua spirit also does. Small quantities 
of spirit are sometimes made from raisins or from molasses. Palm spirit 
is not allowed to be manufactured in the Uran distilleries. It is made in 
a single distillery in the town of Uran. Since 1880 two of the distilleries 
have neld licenses for the manufacture of spirits of wine, which is sold in 
Bombay to chemists. This is made from weak mahua spirit, in English or 
French stills of superior construction. 

“Each distillery has a strong room in which the outturn of the day’s 
distilling is every morning stored. Each strong room is kept under a 
double lock, the key of one lock remaining w'ith the owner, and the key of 
the second lock with the Government officer in change of the distilleries. 
All liquor intended for transport to Bombay or the Thana and Kolaba 
ports IS brought every morning from the distilleries into a large gauging- 
nouse near the wharf. The liquor is^thereforc, gauged by the Government 
officers in charge, and, on payment of the duty, permits are granted for 
its removal and transport. The liquor is sent in boats belonging to, or 
hired by, the liquor owners, which start with the ebbtide and cross the har- 
bour to the Carnac wharf in Bombay. At the Carnac wharf the liquor 
is examined and occasionally tested hy customs officers, who also com- 
pare each consignment with the permit covering it. ” 

7. Bassia longfifolia, Willd. 

The Mowa or Mahua tree of South India. A spirit is prepared from 
the flowers of this species. 

8. Borassus flabelliformis, Linn,; Palm^e. 

The Palmyr.a Palm. 

The distillation of the toddy or fermented juice yields arak, 

9. Calotropis gigantea, R. Br,; AsclepiadackjE. 

An intoxicating liquor called bar is .said to be prepared from the 
milky juice of this plant (Birdwood), Other authors .say it is only used 
as an adjunct in the fermentation of an ala)holic liquor, 

10. Caryota orens, Linn.; Palm^, 

The Hill Palm or Sago Palm. 

The toddy when distilled is made into arah, 

11. Cissampelos Pereira, Linn,; MENisPERMACFa^. 

In Garhwal a spirit is said to be distilled from the root. 

12. Cocos nucifera, Linn,; Palm;e. 

Cocoa-nut Palm. 

The toddy is largely made into native spirits. Five paras (or mea- 
sures) of good arak may be made from a single tre;c devoted to the pur- 
pose during a single year, but sorr'e very good trees w'ill give, though 
rarely, eight to ten paras (Simmonds* Tropical Agriculture), 

13. Cofiea arabica, Linn,; Rubiaceas. 

The ripe pulp of the coffee berry contains a quantity of sugar which 
might be converted into alcohol. In some experiments made by Dr. 
Shortt it was found that 8 oz. of the dried husk when steeped in water, 
fermented and distilled, yielded one ounce of spirits. This is not, however, 
used by the Natives of India. 

14. Cordia Myxa, Linn,; Boragine/e. 

The fruit which is knowm to Anglo-Indians as Sebesten is used in the 
preparation of spirits. 

15. Daphne oleoides, Schrel, ; Thtmel«ac;e/e, 

Brandis says that on the Sutlej a spirit is distilled from the berries. 
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x6. Diospyros Lotus, Linn.; Ebenacp.jE. 

The European Date Plum. 

According to Irvine spirits are in the Panj^b distilled from the fruit. 
Stewart is, however, of opinion that no such use is made of them. 

17. Eleagnus latifoUa, Linn,; Eleagine^e. 

A brandy is made in Yarkand from the fruit of this tree. 
x8. Eleusine Corocana, G(rrtn.; Gramine>ii. 

A beer and a spirit are made from the fermented infusion of this grain 
in the Sikkim Himalaya, in Madras, etc., etc. 

19, Ephedra vulgfaris, /\Vc/r. ; Gnetace>e. 

[The reade.* will find in Vol. Ill , 24<>252, an account of the Soma” ■ 
of Sanskrit auihors. Since the appearance of that chapter, the Editor ■ 
ha*^ received a specimen of this plant from G. G. Minniken, Esq., Forest 
Department, I^ashrh, which bears the information that it is used on the ; 
Upper Himalayan ranges to flavour spirits and to assist fermentation. In i 
Afghanistan it is also employed in the preparation of a preservative fluid 
used in the manufacture of raisins. Sec Vitis vinifera]. — Ed.^ Diet, Econ 
eroJ. 

20. Eugenia Jambolana, Lam.; MvrtacejE. 

A spirit called jarnbua is distilled from the juice of the ripe fruit. 

2r. Grewia asiatica, Linn.; Tiliaceje. 

A spirit is distilled from the fruit. 

22. Hordcum vulgare, ; Gramine.^. 

The grain is much employed in some parts of Indi.i in the preparation 
of a kind of spirituous liquor. In Spiti a liquor is distilled from it which is , 
called cluing. “ It is sold at 30 puttahs for the rupee. A putfnh is a 
liquid measure of 2 scers-= of a pucka seer. The people of these re- 
gions consume large quantities of cluing, and on occasions of festivity one 
man is said to consume as much as four puttahs ” {Baden Powell). 

23. Mclia Azadirachta, Linn.; MELiACEii2. 

The Nim or Margos a Tree. 

The fermented toddy is occasionally distilled. 

24. Moms alba, Linn.; Urticacf^.. 

A spirit is distilled from the fruit in Kashmir {Lawthet). 

25. Opuntia DiUenii, Haw. ; Cac TRiE. 

The Prickly Pear. 

Proposals have been made in Spain to utilise the belter varieties of 
prickly pears for the preparation of alcohol. 

26. Oryza saliva, Linn. ; Gr amine. ^ 
Rice-beer, or pachwai. is often distilled and a spirit obtained from it. ' 

In Burma rice spirit, Sluim-shao. is largely used. It is very simply pre- 
pared. The rice is first steeped in water, to which herbs have been added i 
to promote fermentation ; when thoroughly fermented, the liquor is trans- 
ferred to an iron cauldron covered with an inverted p.ail, the two being 
lightly secured by a paste of flour and water and allowed to boil on a 
slow fire. In the lower part of the pail a hollow bamboo, 4 feet long, is 
inserted ; this connects the apparatus with a double walled vessel, the inner 
compartment of which is constantly kept cool by fr«sh supplies of water. 
The liquor masses into this and condenses. The first quality sells for R2-8 
per bottle ; the second, which is dnly the old material with an addition of 
water re-distilled, at Ri-8, and the third at Ri. The first and second burn 
with alight blue flame. and ignite immediately, but not so with the third, for 
which, indeed, there is hardly any sale. It is principallYused to adulterate 
the first qualities (Strcttcl). (Con/, with IIL, 240 ; V., 3,?o.) 
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27. Phoenix dactylifcra, Linn,; P.\lm.'E. 

The Date Palm. 

It yields a saccharine juice, from which su^ar, and a fermented and 
distilled spirit, may be made, but it is little used for these purposes, since 
the fruit is more valuable. 

28. P. sylvestris, Roxb, 

The Wild Date Palm. 

The fermented toddy is distilled and made into arak and a spirit* 
resembling rum is obtained from the scum which oozes out from the gur, 
while in the process of being refined to form dindua sugar. 

29. Rhizophora mucronata, Lamk. ; Rhizophore/e. ' 

The fermented juice of the fruit is said to be sometimes used as a 
source of a spirit. 

30. Saccharum officinanim, Linn, ; Gramine/e. 

Rum is obtained chiefly by the distillation of the uncrystallisable por- 
tion of the expressed juice of this plant. A coarse rum obtained in this 
way is largely drunk in India. [Indeed, so ancient is this cutsom that many 
forms of cane are chiefly valued because of the large quantity and peculiar 
flavour of the molasses. Rum distilled direct from the juice of these canes 
is said to be much superior to that distilled from the juice that has been 
boiled down to rah or gtir and the molasses separated by filtration or 
straining. The Natives thus recognise the fact that a mixture of crys- 
tallizable with uncrystallizable sugar yields the best quality of rum. Viul 
the peculiar flavour of rum by direct distillation is highly extolled by some 
of the more ancient authors, and the subject was accordingly thought 
worthy of special enquiry by the Honourable the East India Company.— 
Ed.^ Diet, Econ, Prod.“\ 

31. Sorghum vulgarc, Pers.; Gramineas. 

A spirit is distilled from the grain, 

32. Vitis vinifera, Linn,; Ami’elidf.ai:. 

In some parts of North-West India, as Peshawar, a kind of coarse 
brandy is obtained from grape juice, but it is not common nor used fur- 
ther than locally, 

33. Woodfordia floribunda, Salisb, ; LvthracejE, 

Kangra part of the plant is used in the preparation of spirits’* 
(Stewart), 

SUBSTANCES USED TO FLAVOUR SPIRITS. 

34. Acacia arabica, Willd,; Leguminoste. 

The root-bark of this species, as well as of A. ferruginea, A. Jacque- 
montii, and A leucophloea, is widely used in India for flavouring native 
spirits and to arrest the further stage of fermentation. 

35. Berberis aristata, DC,; Berberidete. 

The fruits of this and of B. asiatica and B. Lycium, are used in the 
Himalaya to flavour arak, 

36. Gentiana tenella, Fries.; and G. Karroo, Foyle; GentianacEvIj. 

In Ladak the root of the former species is put in spirits to flavour them ; 
the latter is similarly used in other parts of the Himalaya. 

37. Illicium verum, Hook.f,; Magnoliace^ 

The Star Anise or China. 

I'he fruits arc largely used throughout the East for flavouring spirits. 
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Substances to produce the narcotic properties of Spirits. (W* R, Clark.) 


38. Juniperus communis, Linn,; CoNiFERi®. 

, From the berries, together with barley mea!, a spirit is distilled. The 
berries are used only to impart a gin-Hke flavour (Stewart). 

39. Spices. Spices of various sorts arc also added as flavouring mate- 
rials to the fermented liquors before they are distilled. Those most com- 
monly employed are betel-nuts, cloves, sandal-wood, cumin seeds, black 
pepper, ginger, nutmegs, cardatnoms, cinnamon, and the tubers of 

•fragrant grasses belonging to the genus Andropogon. 

SUiJSTANCES USED TO EITHER CAUSE THE FORMATION 
OK. OR TO JNCRE!\SE THE NARCOTIC PROPERTY OF, 
SPIRITS. 

40. Acacia leucophloea, Willd. 

[Bark is used in manufacture of Native spirits. It is supposed to in- 
crease the quantity of alcohol by arresting (as hops do) the secondary 
fermentation.— /)/<:., Econ. Erod.'\ 

4i.,Anamirta Cocculus, W, ^ A.; Memispermace-®. 

The seeds arc used to increase intoxicating elTects of country spirits 
sold in retail. 

42. Cannabis sativa, Linn. ; Urticace^. 

Indian Hemp. 

The leaves are employed in the preparation of the" intoxicating liquor 
EisJnsh. /J/io/g— the young leaves— is used to make Native beer or 
spirits more narcotic. 

43. Cereviskc Fermentum— Yeast ; sec Vol. II., 257-260. 

44. Clerodendfon serratum, 7 Verbknack.®. 

The root is used by the Santals to cause fermentation. 1 

43, Datura fastuosa, Linn., and other species ; Solanace/e. | 

The smoke from the seeds burnt on charcoal, or a powder of the seeds i 
themselves, is sometimes mixed with Native spirits to render it more intoxi- 
cating. 

46. Ephedra vulgaris, Rich. ; Gnktace^. 

See the remarks under 19 above. 

47. Humulus Lupulus, Linn ; Urticace^. 

Hops. 

Used in India by European brewers only, the supply being imported, 

48. Ligustriim Roxburghii, Clnrhe. ; Ockace/E. 

In South India the bark of this tree is put into toddy of Caryota urens 
to accclcr:itc formcr.lalion. 

49. Phyllanthus Emblica, Linn.’; Eupiiorbiace-«. 

The fruit is mixed with the substances used in the preparation of some 
Native spirits. It is supposed to increase their strengih. 

50. StychnOs Nux-vomica, Linn . ; Loganjace^. 

In many parts of India the seeds are eaten to produce intoxication, or 
arc mixed will? beverages for that purpose. 

51. Terminalia bclerica, Roxh.; Combretacete. 

The fruit of tliis or of T. Chebula, RetJ.^ is employed in the Panjab to 
increase the strength of spirits. • 
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[ Hack ; Vol. IV., 526 ; Gramine.®. 

Spodiopogon angustifolius, Trin. ; see Ischoemum angustifoiiuai» 
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SPONDIAS, Linn.; Gen. PL, /., 426, 1001, 

Spondias acuminata, Roxb.; FL Br. Ind., IL, 42; Anacardiaceje 

Vem. — Anibat, ambadah. Bomb. 

References. — Roxh.^ FL Ind.y Ed. C.B.C., 3S7 ; Graham^ Cat. Bomb. PL 
42 ; Lisboa, U. PL Bomb., 56, 57 ; Gazetteer, Mysore & Cmrg, L, 7 f* * 

Habitat An elegant, middle-sized tree of the Western Peninsula 

found in Malabar and the Konkan hills. 

Food. — The fruit, an ovoid, globose drupe, abou*^ the size of a smah 
hen*segg j has been eaten by the Natives during famine seasons. 

S. dulcis, Willd.; FL Br. Ind., II., 42. 

The Otaheite Apple or Vi. 

Vem. — Amara, umra. Hind. 

References.— FL Ind., Ed. C.B.C., s>^ 7 ; Voigt, Nort. Sub. Cat., 
144 ; DC., Orig, Cult. PL, 202 ; Ind. Forester, VI., 240 ; Smith, Leon. 
Die., 304 ; Firminger, Man. Card. Ind., 234. 

Habitat.— A tree of from 50 to 60 feet high, indigenous in the Society, 
Friendly, and Fiji Islands; introduced thence into India, and cultivated 
there and in many other parts of the tropics. 

In India it does not appcarlo germinate freely ; indeed, Firminger says 
the stones never germinate, and tnat voting plants are usually obtained b y 
grafting upon seedlings of S. mangifera, the common countr)^ amara or 
Hog Plum. 

Food. — The friut, which weighs sometimes as much as ilb 2 ozs., and 
measures a foot in circumference, is shaped like a hen’s egg, and is of a 
deep amber colour, often blotched with deep russet patches. It has a large 
fibre-covered stone in the centre. The rind tastes of turpentine, but the 
PULP has an apple-like smell, and its flavour is, in the best varieties, very 
agreeable. Not much can be done with it in the way of cooking, either as 
a preserve or as a pudding. 

Domestic. — In Otaheite, the veooD is much valued for making canoes. 

S. mangifera, Willd.; FL Br. Ind., II., 422; Wight, III., I., 186, 
The Hog Plum. [A 76* 

Syn. — S, AMARA, Lamk. ; Mangifera pinnata, Kaon (not Lamk.) ; Evia 
AMARA, Comm. 

Vern.— ^ mrd, amara, amhodha, dmhrd. Hind. ; Amna, dmrd, nmhra, 
Beng.; Amburri, Kol. ; Amara, A.SSAM; Tongrong, adai, Gako; 
Amara, Nepal; Ronchiling, Lepcha ; Kat amholani, Mai. (S. P.); 
Am!mld,\J».i'i\', Ambcra, Kurku; Ilamara, CoND ; Amra, amdr, ba^ 
hamh, amara, amabdra, Kumaon; Bdhamb, ambdrd, PB.; Ran-amh, 
junglLam, DfiCCAN; Ambdda, janglidm, ambara, ^ amra, rhan-amh, 
amarah. Bomb.; Rdn-amha, amb, ambada, Mak.; Kat-mda, marL7nan- 
chedi, kat~mara,'lKyi.', Kaders ; Amhdla chettu, pita vriksh- 

amu, ivuru mdmidi, amatum, adhno-mnmadir, toura^mamidi, Tel.; 
Amte, arnbattc mara, amnte, pundifKhU. i Gwe, kywae, Burm.; .dt'm- 
hceraella. Sing.; Amrdtaka, San.s.5 Darakhtc-moryam, Pers. 

References.— Z)C., Pmdr., II., 75; Roxb., FL Ind., Ed. C.B.C.. 3 t^ 7 j 
Voigt, Ilort. Sub. Cal., 143 ; Brandis, For, FL, 12S ; Kure, For. FI. 
Burm., I., :i2i, 322 ; Beddome, FL Sylv.,t. 169; Gamble, Man. Timh., 
112; Dah. tb’ Gihs.y Bomb. FL, Supp., 79 ; Ste^mrt, PI. PL, 50; Grahani, 
Cat. Bomb. PL, 42 ; Mason, Burma & Its People, 4f)i, 4S9, 774 ; Sir 
IV. Elliot, FL Andhr., 14, 71, 154; Sir W. Jones, Treat. PL hid., V., 
I 2 S, No. 46 ; Rheede, Hart. MaL, /., t. 50 ; O'Shaughnessy, Beng. Dis» 
pens., 270 ; U. C. Dutt, Mat. Med. Hind., 291 ; Dymnck, Mat. Med. 
W. Ind., 2nd Ed., 205 ; Dy mock. Warden & Hooper, Pharmacog. Ind ^ 
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The Hog Plum; Sponges. (IV. R. Clark.) j 

^ 95 * S9^t S49 f Birdwood, Bomb. Prod.^ r47, 2ig ; Baden Ptrwellf Pb. 
Pr.^ S97 : Atkinson, Him. Dht. (X., N.^W, P. Gaz.), 7$r; Useful PL 
Bomb. (XXV., Bomb, Gaz.), S6, 2SO ; Econ. Prod. N.‘W. Prov., Pt. V. 
(Veiretablcs, Spices, & Fruits), S9 ; Aplin, Rep. on Shan States 
(tS87-fifi) ; Gazetteers.-^Bombay, V., 28$; XV., 7^; XVI//., 41; N.-W. 
/*rov., ///., 239; /V., Ixx. ; X., 308 ; Mysore & Coore, /., 7/ ; ///,, 17 ; 
Hunter, Orissa, //., is8, App. /V . ; iSo, App. Vj.; Aeri.'-Hort. Soc. 
Ind.:-—Journ., /V., 128; V 41 ; IX., Sel., $3* S7 ; X.\ 2 ; X/I/., 3 si, 
Scl.fOj {Hirw Series), V.,74; Ind. Forester 1 1 . ,20J, 238 : VII., 250: 
VIII., 410 ; XL, 2 ; XIIL, t20. 

Habitat. — A small, deciduous tree, found wild or cultivated throughout 
liKiia, from the Indus eastwards and southward to Malacca and Ceylon, 
ascending to 5,000 feet in the Himalaya. It is distributed to Tropical 
Asia. 

Gum. — A mild insipid gum, somewhat n'sembling gum arabic, but 
darker in colour, exudes from the hark. It occurs in stalactiform pieces 
of a yellowish or reddish brown colour, and with a smooth shining surface. 
With a large volume of water it forms a gelatinous mucilage, which is 
precipitated by acetate of lead, gelatinized by the basic acetate and by 
feiric chloride, but not by borax (Dymock), 

Medicine. — The pulp of the fruit is described by Sanskrit writers as ! 
acid and astringent, and useful in bilious dyspepsia, for which reason the 
nameof or “ bile tree ” is sometimes applied to it. The fruit 

is much used by the Hindus as an acid vegetable, and is made into a pre- 
paration resembling gooseberry which they cal! rdyetc. The leaves 
and BARK arc astringent and aromatic, and are administered in dysen- 
tery. The GUM is used as a demulcent (Dymock). The juice of the 
leaves is applied locally in earache {Atkinson). By some of the Shan j 
tribes in Burma the fruit is considered an antidote for wounds from poison- j 
ed arrows, and for this purpose is eaten either green or dry. When j 
that cannot be obtained, alum is considered the next best remedy, a fact | 
which would seem to indicate that astringents counteract the effects of 
these wounds on the system (Mason, Burma isf Its People), 1 

Spec! AL Opinion.— § ' Amra ^ is a useful antiscorbutic. I use it both ; 

in its green and ripe state in curries for the prisoners ’’ (Surgeon ; 
R. L. Diitt. M. D., Pahna), j 

Food and Fodder. — The fruit, which ripens in October, when largest, 1 
IS of the size of a goose’s egg, of a rich olive green colour, mottled with 
yellow and black. It has but little scent. The part nearest the rind is 
extremely acid, but, that being removed, the part near the stone is sweet 
and eatable. It is sometimes eaten raw when ripe, but more commonly 
it is put, while green, in fish or vegetable curries, or in lentils, to give these 
dishes the acid taste so much appreciated by Natives. It is also made 
into a pickle with mustard oil, salt, and chillies (Firminger ; Liotard), 
Cattle and deer eagerly feed on the fruit (Atkinson). 

Structure of the Wood.— Soft, light-grey. VVeight about 43tb per 
cubic fool (Gamble), 

Domestic. — The timber is used only for fuel. 

SPONGES, Encychp. Bri/., XXII., 412. 

'rhe Parazoa Or Spongi.e form one great phylum of the Invertcbrata, which 
comprisc.s many sorts of Sponges besides those which arc of economic value. 'Fhese 
latter belong to the Order Ceratosa, in whicti the skeleton consists of horny fibres 
which never inclurtc ' proper ’ spicules or of introduced foreign bodies or of both in 
con junction. It is this skeleton or nctivoik ol elastic horny fibres, which constitutes 
the Sponge of Commerce. • 
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References. — Simmonds^ Commercial Products of the Seat lSS"f97 i Bnl» 
four. Cyclop. Ind., HP, 72 $; Fisheries Exibition Literature, JV.t 422 ; 
y.,3^9, atui tnany other passages ; Tro. Agriculturist, June ist, 

The species of Sponge in common use arc three 

X. Euspongia officinalis, Ltnn, 

The fine Turkey or Lev,\nt Sponge. 1 

Habitat. --It occurs in the North Pacific, South Atlantic, and Indian 
Oceans, but its most frequent habitat is in the shallow waters off, the 
coasts of the Mediterranean. 

2 . E. zimocca, O, Schmidt. 

The hard Zimocca Sponge. 

Habitat. — In similar localities and often in conjunction with the pre- 
ceding on the shores of the Mediterranean, and off the Bahama Islands. 

3. Htppospongia equina, 0. Schmidt. 

The Horse Sponge or co.vimon Rath Sponge. 

Habitat.— Also found, often along with the preceding, on the Mediter- 
ranean shores, at the Bahama Islands, and on the north coast of Cuba. 

Collection. — The methods employed to obtain sponges from the 
bottom of the sea, where they grow attached to rocks and stones, depend 
on the depths from which they have to be brought. In shallow water 
they are hooked up by a harpoon, at greater depths tlicy arc dived for, 
and at still greater depths they are dreaged up with nets. 

In harpooning one of the chief difficulties is to see the bottom through 
the troubled surface of the water and to obviate this the Dalmatian fishers 
throw a stone dipped in oil a yard or so in front of the boat, the stone 
scatters drops of oil as it flies, and so makes a smooth track for the look- 
out. The Greeks use a zinc plate cylinder, about ij feet long and i foot 
wide, closed at the lower end by a plate of glass, which is immersed below 
the surface of the sea; on Ux^king through this the bottom may be clearly 
seen even at 30 fathoms. This plan is also adopted in the Bahamas. 

Balfour, in his Cyclopccdta, says, that sponges are gathered from the rocks 
of Vizagapatam at about 12 feet below the sea, but no other relererua* 
to this fact occurs among the books available to the writer, and therefore 
no further information on the subject of Indian Sponges can be given. 

Preparation for the market.-— After the Sponge has been taken from 
the sea it is exposed to the air till signs of decomposition set in, and then 
without delay is either beaten with a thick stick or trodden by the feet in a 
stream of flowing water till the soft parts are removed. After cleaning it 
is hung up in the air to dry, and then with others finally pressed into 
bales. 

Domestic.— Besides being used for cleansing* purposes in the bath and 
by the Surgeon, the coarser sorts of American Sponges have recently been 
employed in America for stuffing in upholstery. For this purpose it is 
first thoroughly cleansed and cut into piece.s. These are then placed in 
a solution of glycerine and water, and after passing through heavy rollers 
they are dried. The water evaporates and leaves the Sponges so per- 
meated with glycerine that a permanent elasticity is maiijtained. 


Sponia atnboinensis, Dene., see Trema ainboinensis, Blame: Urti- 
CACE^; Vol. VI., Pt. IV., 35. 


S. Planch, see T. orientalis, Blame ; Vol. VI., Pt. IV., 35. 
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SPOROBOLUS, P. Br.; Gen. PL, Ilf 1148. 

A j^enus of {grasses comprisinij upwards of eighty species, six at least of 
which are found in the plains of Northern India. Three of these (Sporobolus 
commutatus, Botss., S. coromandeliana, Roxb., and S. pallidus, AWs.) 
are comparatively unimportant, since they do not occur in sufKcicnt aVjundance 
to he considered valuable as fodder grasses. The grain of the last*mentioned is 
• said to be occasionally eaten in the Pan jab in times of scarcity. 

Sporobolus diander, Bcauv. / Duthk, Fodder Grasm of Northern 

• [ India, 48 ; GRAMiNEiE. 

Syn.-* A gr^stis diandra, Linn. 

Vern.— IJliNG. ; Chiriva-ka-datia, P. ; rLonak, 

. I’M. 

References. — Roxb., FI. Ind.. F.d. C. 3 .C.. 106 ; Ri^v. .i. Campbell, Eron. 
PL, Chntia Nai^pur, Nos. ^728, 98^4 ; Gasettctrs, N.-W, P., IV., Ixx. ; 
K., 

Habitat. — Common on the plains of India and at moderate elevations 
on 4 he hills. 

Fodder. — It is described by Mr. Outhie as a favourite fodder grass in 
the I’anjab for cattle and horses. 

5 , indicuSi R» Br. / Duthie, Fodder Grasses of Northern India, 4g, 

Syn. — s. TEN.VCISSIMUS, Z>V<7Ut». ; VilFA TENACISSIMA, Trin. 

Vern. — Ratna, N.-W. P.; Gkorla, C. P. ; Khir, Pa. ; Totnagarika, Tel. 

References.— 5 /r IP. Andkr.,i 83 i GaMettcer, N.-W. P., iV., 

Ixxx, ; Ind. Forester, XII., App., 2, 2$- 

Habitat. — Found on the plains of India, ascending to moderate eleva- 
tions on the hills and generally distributed over the tropical and sub-tropi- 
cal parts of the world. 

Fodder. — It is considered a good fodder grass, especially when young. 
“ In the United States this grass is of considerable value for grazing pur- 
poses if frequently cut or grazed down, but if allowed to remain untouched 
long, cattle and horses will not eat it unless they arc very hungry, as 
it becomes tough and unpalatable. It is not used to any considerable 
extcnl for hay, but makes splendid feed if cut while young and as a pasture 
plant {Duthie). 

S, orientalis, Kunth ; Duthie, Fodder Grasses of Northern India, 4g. 

Syn. — VtLFA ORiENTALis, Kunth. 

'\ICTSi.--Usar-ki-ghtis, kar-usura-ghds, kulusura, N.-W. P, ; Tandua, 
k/u'o, Pn. 

Reference.— AV/r;r/, A^frric. Dept. {1882), 45, 4^- 

Habitat. — This grass is strictly confined to saline soils, and is found on 
all the usar tracts in Northern India, Sind, and Madras, often constituling 
the entire vegetation. It does not, however, appear to hold its own on 
ground which is capable of supporting other grasses, and gradually dis- 
appears as the reclamation of the rc//-infccted tracts proceeds. 

Fodder. — It is a capital fodder grass, both horses and cattle eating it 
readily when it is green. If it is cut and dried at the end of the rains it 
makes good hay, and cattle will cat it in this state if it is. cut and mixed 
with some green food ” {Rep. Agri. Dept.). 

Spruce Fir, sec Abies excelsa, /)C. ; Vol. 1., 2 ; CoNiiER;»r5. 

Squill, see Scilla indica, Linn. ; Vol. VI., Pt. 1 1., 489; also Urginca indica, 

Kunth.; and U. scilla, Steinheil ; Vol. VI., Pt. •IV., 173-174; 

LlLlACEAi. 
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STARCHES. Starches, amylaceous matter contained in plants. 
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SquirrelSj see Fun, Vol. III., 458; Skins, Vol. VI., Ft. 111 ., 244-250; 
also Rats, Mice, & Marmots. Vot. VI., Ft. I., 395. 

STACHYS, Linn. ; Gen. PL, IJ., 1208. 

Stachys parviflora, Bentk.; FL Br. ImL, IV., 677 Ladiatj:. 

Vera.— Kirimar, buti, Pb. ; SperaghunaL PUSHTU. 

References.— /?C., Prodr., XII., 490; Bohs.. FI. Orient., IV., 740 ; Stv'Sh 
art, Pb. PL, ijJ ; Lace, Flora of Quetta, MSS. 

Habitat. — An erect iindershrub, common on the Panjdb plains ^and 
hills, from the Jhelum eastwards and northwards to Marri, and distributed 
to Afghdnistdn. 

Medicine. — ‘‘In the Salt Range the bruised vSTEMsare applied to the 
guinea -worm < 

Fodder. — In Baluchistdn the leaves and tender shoots are much 
browsed by cattle (y. H. Lace). 

STAPHYLEA, Linn.; Gfn. PL, /., 412. 

Stcipbylea Hmodi, Wall. ; Fl. Br. Iml., /., 69.9 / S.^pindace^. * 

drcho! , chual, ban shdgali, ban bakJntntt, thandri, j^uldar, nd/i^^ 
daun, kai^hania, HiND. & PD, ; Chitra, kurkni, Ka.shmir; Mdrehob, 
I’USHTU A KG. 

References. — Voifett Hart. Sub. CaL, Brandis, For . FL, ff4; Gam- 
ble, Man. Timh., tot iSteioart, Pb. PL. 40 ; Aitchison,Kuram Valby Kept,, 
Pt,, II. tK6 ; Baden PoTvell, Pb. Pr., S97 t Him, Diiitt , {X.. 

N.- It'. P. Gas.), 3oS ; Gasrtteers : — Panjdh,, Dera Ismait khan, if } ,- Ra'ioal- 
pindi, 75 ,• lloshiarpur, i.i.; Bannu,l 3 ; Aitri.-IIarti. Soc., Ind., XI V., t 3 . 

Habitat. — A large -shrub or small tree of the Western 'remperatc 
Himalaya, from Marri to Kumdon, occurring at altitudes between (>,000 
and 7,000 feet. It is distributed to Afghdnistdn. 

Structure of the Wood.— Soft grey. Weight 44.1b per cubic foot. 

Domestic and Sacred. — The bark on the young stems is marked with 
splashes of white on a dark olive-green ground, resembling the marking.s 
on the skin of a snake ; hence sticks of this shrub are carried by the 
Natives as a protection against snakes. This same protective power is 
ascribed to them along the whole frontier through Hazara to Kashmir, 
where they are similarly employed — a practice which no doubt took its origin 
from the “doctrine of signatures,” in this case applietl to the resemblance 
borne by the colour of the bark of Staphylea to a ser|xmt’s skin. As 
walking-sticks they are useless, since they arc hollow and the wood is 
very brittle (Stewart, Baden Powell, Ait chi son), 

(G. IVatt.) 

STARCHES, Special Catalogue of Col. Ind. 'Exhih., yf, (jo. 

The term ** Starch ” is applied to the fcciila or amylaceous matter 
contained in the fruit, roots, and cellular tissue of the majority of plants, 
but which is extracted, on a commercial scale, from a few which possess 
an excqptionally large supply. Starch occurs in minute granules of various 
sizes, having, when pure, a slightly yellowish colour, and a form or struc- 
ture characteristic of each kind. Under the microscope thc.se granules 
are seen to consist of a nucleus or hilum surrounded by layers arranged 
concentrically or eccentrically ; the relations of hilum and layers are 
the most distinctive features of individual starches. The sp, gr. varies 
with the kind of starch, and wuth its dryness ; the amount of water reaches 
30 per cent, in some instances, whil^ in others it descends to 7, when air- 
dry. It is Only slightly acted on by cold water, but under the influence 
of boiling water it swells up, forming a cloudy opalescent paste or fluid 

s. 2681 
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Plants used as sources of Starch. {G, Watt.) 


Iodine acts on it in water by producingr a brilliant blue coloration, a 
reaction which fornns a very delicate and characteristic test. Some starch- 
es are prepared for use as alimentary substances, while others are only 
used for industrial purposes. The best qualities of starches serve for 
sizing fancy papers, as well as for finishing textiles, for making w'hite 
dextrine, and as an aliment. Inferior sorts are used for weavers’ dress- 
ing, for thickening mordants and colouring substances used in cloth 
• printing. Another important application is the '‘dusting’* of forms in 
metal foundries, in lieu of charcoal dust. The use of starch for stiffening 
li«en and washed clothes is also general. The weighting of cotton goods 
with starch is mfiitioned in the Institutes of Manu. {Con/, VoL IV. ^ 4^) 
Maize, wheat, and rice starches are principally employed for the direct 
application, while for the manufacture of dextrine or starch-sugar, potato 
starch is almost exclusively selected. 

Starch. 

Vera. — GanHy Mind.i fCalap, kaiaph^ Bbnq.; Kanji, Mal. 5 

Godavihe Tam. ; .Vishas/ita, Phrs. 

References.— 'A*, ^v/r. Prod. AV.s., /J, 23 o ; BirdTVond, Bonth. Prod.^ 240» 
24$ : Sitnmonds, U a’Xtif' Priulurt^ and U ndevelopcd KesourceSt i^r ; Sniitht 
Earn. Diet. t ; Balfour^ Cyclop. Jnd., II/., 733 ; Spirits, Encyclop., Jl., 
i<^2t ; Kneydop. Brti., A'A'//,, ^55, 

Tlic fv)llowing account of tl)e principal plants used in India as sources 
of starch is chitdly derived from the articles on the subject in the Special 
Catalogue of Exhibits shown at the Colonial and Indian Exhibition of 
London in 1886 : — 


STARCH. 
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X. .^sculus tndica, Colchr.; SAPINnACE.IS. i 

The Indian Horse-Chestnut. I 

Found abundantly in the North-West Himalnya, The fruits of the | 
European horse-chestnut are used in Southern h'rance in the manufacture : 
of starch, which is readily extracted by the methods adopted with starch j 
from the cereals. One hundred pounds of dry starch are obtained from j 
24.0 to 2501b of the mils. The bitterness is removed by treating with i 
water containing carbonate of soda {see Vol. 1 ., 126;. I 
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2. Alocasia indica, 5c/ie/‘^. ; Aroideav. ! 

Generally cultivated around the huts of the poorer classes in Bengal, i 

Its esculent stems and root-stocks contain a large quantity of starch, and 
are important articles of diet {see Vol. L, 17S). 

3. Amorphophallus carapanulatus, Blume ; Aroidk.«. 

A native of India and Ceylon ; cultiv.ited throughout the peninsula in ; 
rich moist soils. The starchy corms are in common use as an article of 
food {sec Vol. 1 ., 225). 

4. Arracacia csculenta, Z)C. ; Umbelli feRjE. 

The Peruvian Carrot. 

A native, it is believed, of the elevated regions of equatorial America. 
Experimentally introduced into India. Its tubers yield a large quantity of 
easily digestea starch {see Vol, I., 318). 

S* Avena saliva, Linn.; Gramine.'e. 

Oats. 

Of recent and not extensive cultivation in India, The grains contain 
a large percentage of starch (see Vol. I., 356)* 

6 . Canna indica, Linn.; Scitxmisem. 

The Indian Shot. 

A herbaceous plant, common all over India, chiefly in gardens where 
it is grown as an ornamental plant. The root-stock contains starch and 
may be cooked for food (scf? Vol, 11 ., 102). 
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7. Caryota urens, Linn,; Palmjb. 

The Bastard Sago. 

A beautiful palm of the Western and Eastern moist zones of India. 
It affords good sago (see Vol. II., 206; also Sago Vol. VI., Pt. II., 3S3), 

8. Colocasia antiquonim, Schott.; Aroide/e. 

The Taro or Egyptian Arum. 

Cultivated all over India on account of its corrns, which constitute au 
important article of diet (see Vol. II., 509). 

9. CommcUna bcngalensis, Commelikacete. 

Generally distributed throughout India. The fleshy rhizomes contain 
much starch {see Vol. II., 515). 

10 . Curcuma angustifolia, Roxh.; Scitamine /e. 

The wild or East Indian arrowroot. 

Grows in abundance in the forc.sts of the Dcccan and In Malabar. 
An arrowroot is prepared from its tubers (see Vol. II., 652). 

XI. Dloscorea, various species ; Dioscoreacetb. 

The Yam. 

There are several species (wild and cultivated) common all over India. 
The tubers contain large quantitie.s of a rich and delicate starch, and are 
much used as articles of diet (sec Vol. III., 115). 

X2. Eulophia campestris, LindU ; ORCniDACEyB. 

Found in North-Western India. The tubers of thi.s are used as Salop, 
which is chiefly valuable on account of the starch which it contains (see 
Vol. III., 291,'also Vol. VI., Pt. II., 385-38O). 

X3. Fagopyrum esculentum, Moench.; Polygonac.®. 

The Buckwheat or Brank. 

Cultivated, along with another species, F. tataricum, throughout the 
Himiilaya, and distributed to Central Europe and North Asia. A few 
English firms prepare starch from buckwheat. It is a fine powder of nearly 
pure white colour (see Vol. III., 310). 

14. Heliauthus tuberosus, Linn.; Compositte. 

The Jerusalem Artichoke. 

Cultivated as a vegetable in India. Its tuberous roots yield starch 
(see Vol. IV., 211). 

15. Hordeum vulgarc, / GRAMiNEi«E. 

Cultivated in India. The grains contain a large percentage of starch 
(see Vol. IV., 274). 

16. Ipomoea Batatas, Lamk,; Convolvulacbte. 

The Sweet Potato, 

Most probably a native of America, its cultivation in India became 
general in the eighteenth century, and at the present day it is grown to a 
limited extent in almost every part of the country. It requires little care 
and grows in any soil. There are two kinds — the one with red, and the 
other with white, tubers. They yield a large quantity of starch and are 
eaten by all classes of Natives and by Europeans (sec Vol. IV., 478). 

17. Manihot utilissima, Pohl. ; EupkorbiacEvE. 

The Tapioca. 

Commonly cultivated in equatorial or tropical region.s, especially in 
America, from Brazil to the West Indies, introduced in South India (see 
Vol. V., 157 ).' 
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x8. Maranta arundinacea, Linn,; Scitamine^. 

The Arrowroot. 

Introduced from America, and now extensively cultivated in India. 
Yields the true arrowroot of commerce. 

19. Musa sapientura, Linn.; SciTAMixEiE. 

The Banaxa or Flaktain. 

A native of Southern Asia, extensively cultivated in India. The green j 
fruits contain about 12 per cent, of starch which disappears as they 
mature. In South America, where the plantain is largely grown, the 
search is extracted by slicing, sun-drying, powdering, sifting, and wasliing 
with water. Tfte article is exported to Europe in the form of meal, and the 
starch is there manufacliircd. The flour is said to contain 66 per cent, of 
starch {Spans* Encycl,') (.w Vol. V., iSo). 

20. Nelumbium speciosum, WiJU ; NyMeii^’EACK a:. 

TitE Sacred Lotcs (>r Padma. 

An aquatic herb, common throughout India, extending as far to the 
North-West as Kashmir. 'I'he starchy tubers are eaten (^av Vol. V., 343). 

21. Oryza saliva^ Linn,; Gramine.^. 

I' UK Rice. 

The common rice is largely used as a source of starch, both in India 
and Europe. In India the kanji used by every dhobi throughout the 
country is in almost every instance rudely prepared by himself from rice 
grains, while in England a considerable amount oi the starches prepared by 
Colman and other large starch manufacturers arc derived from the same 
material (sec Vol. V., 649). 

In Europe it has been found that mere steeping and bruising do not 
suffice to separate the starch from the other components of the grain, and 
recourse is had to caustic alkalis for the purpose. 

22. Pueraria tuberosa, DC,; Lbguminoste. 

A climbing shrub of the sub-tropical tracts of the Western Himalaya, 
the Western Gh/its, Chutia Nagpur, and Orissa. The roots, which are 
large and tubiTous, are eaten by the hill tribes and are exported to the 
plains, where they arc used as a source of starch (w V’ol. \T., Pi. L, 363). 

23. Pulses. 

A large proportion of the laundry starches, now in use, arc derived 
from the pul.ses, and it seems probable that some portion of the pulses 
exported from India to Europe are utilised in this mnnufacliire, but no 
separate figures as to the amounts employed for this purpose seem to be 
available (see Vol. VI., Pt. 1., 364-36S). 

24. Salep Misri. 

The tubers of several species of orchid arc all sold under the name of 
Salep. The commercial article comes from Persia, Afghanis; an, and the 
Panjdb Himalaya. There arc three forms— the Pan jab or palmate tuber, 
the Persian, and Afghan, which are long, ovoid, and small round tubers. 
Part of these at least is supposed to be derived from Eulophia campestris 
and E. herbacca. Salep in all its forms yields a large quant it\ of easily 
digested starch, and is supposed by the Natives to be an excellent food foV 
invalids and^ children (see Vol. VI., Pt. II., 3^5'3Sb). 

25. Solanum tuberosum, Linn,; SolanacejE. 

The Potato. 

Introduced into Europe in the sixteenth and into India in tlv3 eighteenth 
century. It is now cultivated throughout India in lhe»plains and on the 
hills up to 9,000 feet. The potato is eaten by all classes. In Europe it is 
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largely employed as a source of starch, it is made into British gum, an 
altered form of that product, and into fictitious arrowroots and sago. For 
the manufacture of starch the potatoes are first cleaned and grated. They 
are then sifted to separate the starch granules from the cellular and fibrous 
matters, and the sifted starch is then washed and allowed to deposit itself 
in water. It is then bleached by the application usually of sulphuric acid, 
afterwards neutralised, and last of all dried Vol. VI., Pt. III., 264). 

26. Tacca pinnatifida, Forsk.; Tacceace.®. 

The South Sb.\ Arrowroot. 

Found in Chutia Nagpur, Central India, the Konkan and southwards, 
also on the Parell hills near Bombay, cultivMled at Travancore. Its 
large round tuberous roots yield a quantity of white nutritious fccula 
which resembles arrowroot {see Vol. VI., Pt. III., 401). 

27. Triticum sativum, Lamk,; Gr.aminejE. 

Wheat. 

The ripe grain of the wheat plant contains 50-75 per cent, of starch. 
There are three chief methods for preparing wheat-starch based on differ- 
ent principles, viz.^ (1) by acetous fermentation, (2) without fermentation, 
(3) from flour. The first plan, which is the one employed in India, where 
only small quantities of wheat-starch are occasionally prepared for local 
use, has the disadvantage that the gluten is, for all practical purposes, 
destroyed, and that noxious vapours and foul liquids are largely produced. 
The wheat is first soaked in loxgc ghtirrahs containing sufficient water to 
thoroughly immerse the grain, clean water being supplied daily. When 
the grain is soft and pulpy it is rubbed between the hands, and the milky- 
looking fluid containing the starch-grains sinks to the bottom, while the 
husks float. The latter are then skimmed off, the supernatant fluid re- 
moved, and fresh water is again and again supplied till fermentation is 
complete and the starch is free from any disagreeable odour. It is then 
dried in the sun f>n papers or clothes, and after powdering in a mortar is 
fit for use. Modifications of this simple method are largely employed in 
Europe in the manufacture of wheat-starch, as well as the more scientific 
methods above mentioned, and which need not here be further dealt with 
{see Vol. VI., Pt, IV., 49-162). 

28. Zea Linn. : GrAxMine^. 

Indian Corn or Maize. 

After the millets and rice, this is now, perhaps, the most important food- 
stuff of modern India, although in the time of Roxburgh it was only culti- 
vated in gardens as an ornamental plant. There are now over 2\ million 
acres annually under this crop. While cultivated extensively in every district 
of India, it is not exported, but is either eaten green as a vegetable or 
matured as a grain crop ; it is not made into flour to any extent. To the 
hill tribes it is an important article of diet, and in Southern India it may be 
grown all the year round. There are many varieties, some with white, 
others with yellow, and still others with dark red orange or mottled grains. 
Maize is much used as a source of starch. It is obtained in an analo- 
gou.s manner to that from the cereals, but the proportion of gluten in the 
grain being smaller and less tenacious in nature, the operations present 
fewer difficulties. Under one method, the separation of maize-starch is 
facilitated by steeping, swelling, and softening the grain infi weak solution 
of caustic soda, and good results are obtained also by a process in which 
the pulp from the crushing mill is treated with water acidulated with sul- 
phurous acid {EncycL Brit.), 

The finer qualities of maize-starch are largely used as a substitute for 
arrowroot and in biscuit making; inferior qualities serve for laundry pur- 
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purposes. The most extensive factories where it is produced are Brown 
& Poison’s in Scotland, Erkenbrecker’s in Cincinnati, and the Glen Cove 
Company's in New York; it is also made on a smaller scale in Brazil, 

New South Wales, France, and Hungary {Spom' Encyclop.) (See Vol* VL, 

Pt. IV., 286-313). UTafQ 

STEATITE, A/art. Geol. Ind. (^Economic), III., 426, 439-445. 2711 

Steatite or Talc is a soft magnc-sian or talcose mineral, which ha.s received 
its name from its soapy smooth feel. It occurs in subordinate beds of serpentine 
,and rhlonte-schist, is usually of a greyish or yellowish-green colour, and has 
a laminated texture. Soapstone, Potstone, and other Talcosc rocks (silicates of 
magnesia) are in fact only varieties. In popular parlance , Mica {see Vol. V., 
is often (though incorrectly) called Talc. There is usually, says 
Murray, no difficulty in distinguishing these two articles, for, while both are 
flexible, mica alone is elastic (See Ainslie, Mat. Ind., /., 42r), The foliated 
varieties of talc arc inapplicable to the pur;>ose.s for which mica is principally 
applied. Serpentine or Ophite, when pure, is a hydrou.s magne.sium silicate, that 
contains mora water but less silica than talc. Some of the magnesian pot- 
stones of India have been described as serpentinc.s, so that the soapstone plates, 

♦bowls, etc., sold ail over the country may sometimes be made of serpentine, at 
tither times of a transitional mineral between steatite and serpentine [See Vol. 

V/., pt. If., Sol), as well as of pure soapstone. V'^erd antique marble is lime- 
stone with included serpentine. 

It seems desirable to deal with the manufactures of all these stones in 
this place, since they are scarcely separalde. 

Steatite or Talc, Malkf, Records, Geol. Surv., Ind., Vol. XXII., 27X2 
So.\PSTON’F,, POT.STONE. \_Pl. 2, 18S9. 

Vera. — Ahrak ( .^ Mica ), IrllSD. ; Silkhart, Vv, Appracum, TAh\. and 
Kokuhulurs, minirum, SiN(i. ; Tulk, Pf.RS. ; Abraka, Sans.; 

Stmi'-i-palaun (French (Jhalk), Hind.; Bulpum (French Chalk), Tam.; 

Ziihr-muhra (Serpentine), 11 ind. 

References.— />’<7//, l.c.,f*}ves complete list of the papers that have appeared 
in the Mem. Cff Rcc., Geol. Surv., India ; aho in Asiatic Researches, 
fourn. Proc. Asiatic Soc., Benical, etc., etc. ; Ainslie, Mat. Ind., /., 

4JI ; V. C. Dntt, Mat. Med. Hind., 76-So; Baden Parvcll, Ph. Prod., 

/., 42-40, 100. 

Occurrence. — Ball remarks that owing to the wide distribution of the OCCURRE^rCE 
varieties of Talc througnout the uietamorphic rocks which occupy so extend- 2713 
cd an area in India, it" would be impossible, except with the expenditure of 
a very considerable amount of space, to give a detailed account of all that 
is known on the subject.” Some short time ago interest was taken in the 
possibility of India being able to meet some of the modern demands for 
this stone. Mr. J. R. Royle, C.I.E., issued from the India Office a Note 
on the subject, and this called for the collection of specimens and parti* 
culars regarding the.se, from the chief known Indian sources of supply. 

Mr. Mallet, Superintendent of the Geological Survey, reported on these 
samples, and as his report is not only the most recent paper on the subject 
but the most instructive that has as yet appeared, it may usefully be 
republished here : — 

** Altogether about 50 sperimens (mostly 6-inch cubes) have l>cen received 
from 3S different localities, scattered over iq districts. Concerning all of these, 
more or lessjull information was sent at the same time. 1 he samples and papers 
having been foV warded to the Geological Survy Oflice, the work has been assigned to me 
of making a preliminary examination of the former and systematizing the inform- 
ation obtained. 

“ As it would be useless to send to England stones that are unfit for employ- 
ment in any of the uses to which steatite can be apv)lied, all those have been re- 
jected which are obviously worthless. Of these a few are sandstones, the rest being 
potstones, and steatites so impure as to be valueless, except for such coarse purposes 
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f deemed worthy of summary rejection. Although the final deci.sion as 
to \\ Inch of them arc suitable for the purposes of gas engineers must be left to the 
cnsinecrs them.sclves, an attempt has br^en made to form some idea on this point in 
the laboratory here, it appears, from Mr. Royle’s memorandum, that the latter 
6 ages m the manufacture of ga.s-burners are performed with circular saws, running' 
l evolutions per minute, and that the mo.st minute particles of grit would 
. uthce to destroy both the burners and the saws. As one of the mo^t necessary 
qualities in the steatite, then, is the capability of being cut into suHicicntly snfbil 
piece.s without injury to the saw, it appeared that it would be a far test to rcjuoducc 
t le actual conditions of manufacture as nearly as could be. A saw two inches in 
diameter was not obtainable, but one of four inches was used, which was run at 
aoout 1,300 revolutions per minute, giving therefore a circumferential spec 1 even 
j^rcatei than that of the two-inch. But this, in as far as injury to the saw itself was 
concerned, was probably more than balanced by the fact that the larger saw was 
probably of thicker steel and had stronger teeth. A straight-edge was placed 
parallel to the saw on one side, and adjustable in its distance, .<0 that slices of 
steatite ot any required thickness could be cut. As a matter ol fact, however, all 
t e specimens were tested as to their capacity of being cut into .slices *03 inch 
tliicK. bUibs measuring about 4" x x were taken, and slices cut from these 
or 4 X ^ hrom some specimens, .slice after slice of this kind could be cut without 
affain, gave slices which generally broke in two, while the most 
brittle samples gave slices which broke up into three or four pieces. i'he.se grades 
arc distingui-shcd roughly in the notes below as— 

Cut easily in .slices. 

Cut in slices. 

. , Cut with difficulty in slices. 

At uie same time the presence of grit could be detected by the peculiar noise made 
by the saw, and the feel of the slab in the hand as it was juishcd forward. 

1 reviously to their being sent to Calcutta the Madras specimens were tested by 
•Vlr, DOSWorth-Smith, Mineralogist to the Government of that Ihesidcncy, in as 
means at his disposal allowed. 

' ‘ It appear.s, * he writes, that the .stone Is principally wanted for rutting into 
caps for GAS-BUR.NERS, hilt as the demand for stone for such a purpose would of neces- 
sity be very small, the economic value of the mineral for other purposes should be 
givcn.^ here arc several minor uses to which steatite is put, such as * m.xkking- 
CHALfv for tailors, etc. It has been proposed to use the mineral in a riKE-TROOK 
PAINT, but with what succe.ss 1 am not aware. Its most general use, however, is as a 
LUliRiCANT, and as this quality can be fairly well tested by rubbing the powdered mi- 
neral between the linger and thumb, I have given, in the remarks ui»on each specimen, 
a note upon its quality as a lubricant. In determining its capabilities ol being cut, 
but little can be done away from the cutting machine; but as it is clear that grit and 
a hctei ogcnou.s structure would be absolutely fatal to its use, I have classed all those 
specimens that contain grit, and which arc not homogeneous, as unlit for cuttirig. 
In determining the grit, the method used was to take an ordinary oflicc penknife 
and cut a small plane on one of the corners of the specimen j then, il on drawing the 
edge of the knife backwards up this streak there were particles of grit loosened, 
these will scratch the surface of the cut. Such a specimen I have called ‘ gritty. ^ 

If the grit particles could be felt with the edge of the knife when cutting fnrwarfis^ 

I have termed such a specimen ‘ very giitty. * On cutting one specimen the grating 
eitect was so great that only the term * sandy ’ would apply.’ IVIr. Bosworth- 
Smith S remarks on the various specimens are quoted in the following notes. 

“Madr.\s Presidency.— A i. — From Maddawaram Village^ NnndyalTalukt 
K urn ool District , — I hc specimen from this locality is white, and faint reddish, in 
colour, with a compact structure. Cuts very fiecly ; cuts easily in slices. Mr. BoS- 
WOrth-Smith says—* This specimen seems the best of those sent in for the required 
purpose. It docs not s(;em too hard, neither is it over soft. It appcarstobeic- 
markably free from grit. ’ 'Phe present Director of the Geological Survey, Dr. W. 
King, who has examined the rorrk in $itu^ writes— ‘ Fin ther north still, between 
Mooflwaram (Maddwaram) and Ycnkatgerry, the .shales of this series# are very 
magnesian, some of the layers being nothing else l.iut fine grey and greenish steatite. 

* i.c , the Paupugnee beds of the Kadapah formation. 
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There are alfio yearns of the finer form, or French chalk, which here called, and j 
tnown over South India, as ‘Bulpurn.* This Bulpum is largely used by the people 
IS a chalk for writinfj on their blackened boards, or small folding books of blackened 
japer or canvas, d'he associated bands of steatite and steatitic sliale, which are 
d various shades of brmyn, jjreen, and purple, are carved at Kurnool into paper- 
weights, etc., • • •. This is the quarrying place for steatite in the dis trict. ’ f 

“ In the preliminary note alluded to above, Dr. King remarks that * any amount 
)f it (the steatite) can be easily obtained, as it occurs in well-marked t>ands or thin 
xh 3 s. * * 'I'his loc'allty is 22 miles due south of the town of Kurnool.’ It is four 

niles distant from the Ikthumcherla Railway Station. The Collector of the dis- 
trict gives the ‘dimensions of the quarries’ as one square mile (doubtless meaning 
tjiat they are Scatter ed over that arcat, and estimate^, the cost of tleliveiy at Madras 
per ton at R20 to K30, the equivalent of which in steiling is about £1-7 to £2-0. X 1 o 
thi-s must be aduTd the sea-freight. I his varies greatly, but at the time of writing, 
would bo, by steamer, about 40 sliillings per ton (by weight), making the cost of the 
stone in London about j^'3-7 to £4-0. X 

*• A2. — Safn f Lncahty as Ai .— Colour pale green ; slightly crystalline in structure. 
Contains occasional dark red, hig'^hly gritty specks of some size, which are minute 
garnets. Harder to cut than A 1, but cuts tolci ably freely except where specks are 
met with, which aiei'cn' : cuts in .slices. Mr. Bosworth-Smith remarks 

that this specimen ‘ does not seem so suitable lor cutting as the .above ; for, on cutting 
the powder seems to clog somewhat. It makes a good lubricant and ‘ French 
Chalk’ powder.’ 

“ B« . — From P*^a<lakaUu V^UIa{s<\ Ramallakot Tuluh^ Kurfinal District. — Colour 
pale green; very slightly crystalline in stiucture. Cuts freely : cuts in slices. * I'his 
seems free from grit, is solt and easily cut; doe.s not clog much. Its powder is 
very greasy and would juake a goiul lubricant {.IJosn'orth’S mith) . The locality is 
seven miles fnnn the Railway Station. I he quarites are stated by the Collector to 
have the dimensiems of To be scnttcTcd ovei u> act cs, and the cost of delivering the 
stone at Madras is eTiniated at K 20 to k;)0 {£i“j iQ £2-0) a ton, which would be 
equivalent to about ^3-7 to ^4-0 in London. 

“ i\2.^Sanu‘ locality rzv IJi. — Falegicen ; somewhat crystalline in structure. Cuts 
tolerably freely ; ruts with difficulty int(t -;lices. ‘ Very much like the above, but not 
quite st> hornogcnecjus, aful thtaefore not likely to cut so well ’ (Bosworth- Sffiith), 
“Gi. — Somalapuram^ licllary District, — Pale green; somewhat crystalline in 
structuie. Cuts freely; cut‘> in slices. * A soft stone; laisly well free from grit ; 
giving a very greasy powder. Seems homogeneous and free from included crystal?^ ’ 
{BifS-wort/i-Smitli). 1 he Collector of the district reniarks that the place is 37 miles 

hich the smallest measure^ S' x 


OCCURRENCE 

in 

Madras. 


from Bellary, and that there are five (juarries, of wl 
12' X 7', and the larg'est 12' x 24' x 10'. This, and the 


the two billowing specimens, were 
probably obtained from diiTerent quarries, but it is md so stated. The Collector 
estimates the cost of delivering the stone at Madras at K25-1 (^T- 13) per ton, to 
whicli must be added abt)ut £2 lor freight to London, 

** G2. — Samr locality as G i. — Similar to Gl in colour and 5 >tructurc Cut-, freely : 
cuts in slices ‘Similai to above, but in two places triftd thcie was a fairly large 
piece of grit. Gives a greasy i)o\vder ’ (Dos7vortk-Smil/t), 

G3. — Same locality as Gi.— Pale giccn. Somewhat cr^'stallinc in structure, and 
slightly schistose. Cuts fieely ; cuts in slices, ‘ A gotxl soft stone free from grit: 
will m.ake an excellent lubricant and should cut wcl \B >s:v.)r,‘/i-Sfnit ’i). 

** Xarjampalli of GHliitnarri Villaye^ Tadpat Taluh, A'laatapur District.-^ 
Yellowish-white and greenish; compart in structure. Cuts very frcciy : cuts easily in 
slices. ‘This is very similar to A 1 * If not too hard for the cutting machine, it 
will probably make a serviceable stone, as it is compact and free from giit. It gives 
a fair lubricating powder, but it is infei ior to thesofter stones in this respect ’ {Bosiiuirth- 
Smith). 'Phe quarry is situated in a hill called Balapapurangi Gutta. The stone, ac- 
cording to the Collector, may be had in abundance, but it is not regularly w'oi ked. 
It may, apparently, be inferred frotn this that pieces arc to be obtained much larger 
than that sent, winch only measures 0"x i"x i". 'I he Collector estimates the cost of 
delivering it at Madras at k2^’-i2-4 a ton, but adds that this is ‘ merely an 

approximate estimate. ’ It w'ould make the cost in London about 

“ Li. From PaUnir Village, Chittoor Taluky North Arrot. — Pale green : nearly 
compact in structme, but travel sed by thin veins of crystallized talc, which constitute 
lines of weakness along which the stone breaks more easily than elsew'heic. Rathe » 
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t Memoirs, Geological Survey of India, Vol. VI II, p. 166. , 

Mere, and elsewhere, the rupee is taktin as eijiial to 
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hard to cut, but free from rrit : cuts easily in slices. ‘This seems a fairly good 
stone for cutting, as it is free from grit, and seems compact and homogeneous. Its 
lubricating qualities are only moderate* {Bosworth^Smith), There is one quarry at 
present. No estimate is given of the cost of delivering the stone at Madras, but the 
cost of delivering stone from GangadaraneUur, in the same taluk, is put down by the 
Collecterat R7-S-0 (105.) a ton, to which must be added the sea^freighl. 

“Cl. — Front Eswaramal at Hills, Atur Talttk, Salem /Ji.v/r/V/.— Pale green 
finely crystalline in structure : contains disseminated crystals of dolomite, which are oc* 
casionally as much as i inch long. Giitty in cutting ; cuts with difficulty in slices. 
•This specimen is found slightly gritty on cutting, it contains some calcite. It^i, 
powder, when free from grit, makes an excellent lubricant* {Bosworth'-Smith). Ihc 
Collector states that there are three quarries, the smallest of which measures 
9* X 9' X 9', and the largest 33' x 21 ' x 42*, besides several smaller pits at the foot ol the 
hills. He estimates the cost of delivery at Madras at K2o^ to 25 per 50 Madras 
maunds, or a little over half a ton — say K40 to 50 (.£2-13 to j63-b) a ton, which would 
make the cost in Loodon about £4-13 to ;f5-6. 

“ 02 .-^Same locality as Ci. — Pale green : finely crystalline. Contains nu'/nerous, 
small di.s.seminated crystals of a chloritic mineral, and minute acicular colourless 
crystals (treraolite ?). Gritty : cuts with some difficulty in .slices. ‘Similar to above 
but rather more gritty* {Bosworth-Smiih), 

“E2 . — Edamaranahalli Kolleiral Tatuky Coitnbatore Dhirict. — Pal 

green : finely crystalline : contains minute chloritic crystals. Rather gritty in cuHing 
cuts in slices. ‘ Distinctly to the cut. Powder greasy, but with giitty parti- 

cles’ {Bos-iuorth'S?nith), The stone i.s obtained in the hills near the village. No 
estimate of cost is given. 

“ E3. — Kolleyal Taluk, Coimbatore District. — Reddish^whitc and greyish : finely 
c^3^staUlnc. Cuts tolerably freely: cuts easily in slices. ‘Giitty to cut. d’he 
powder is very greasy, and would make a good lubricant il grit wer e removed. The 
specimen is thin, ancf not up to the required .size* {Bosivorth^Smiih) . It is not clear 
whether this .specimen is from the same village as E2, or from a different one, and it 
is not stated whether pieces thicker than that sent (i inch) can be obtained. 
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“ K4. — Manavalike Village, Nerankimaffane, Uppinangadi Taluk, South 
Canara District. — Pale buff, with reddish specks in places : schistrjse. Cuts very freely : 
cuts easily in slices parallel to the foliation, but not across it. ‘A rather hard 
stone, free from grit and may do for cutting, but will not do for lubricant * {Bosworth- 
Smith). The specimen sent is a small one, about 2 inches thick, and it is not stated 
whether larger ones can be obtained. The Collector jiuts down the dimensions of 
the quarry or quarries as 600 square y.ards, and estimates the cost of delivery at 
Madras at i<2o-2-o(j£‘i-7)aton, which would be equivalent to about £3’7 London. * 
“Centr.vl Provinces. — No. 6. — Kanheri Village, Sakoli Tushit, lihandara 
/?z 5 ^r/c^.— Colour buff : crystalline in structure, and intersected by occasional thin 
veins of crystallized talc, along which the stone breaks easily. Cuts very freely : 
cuts easily in slices if free from veins: powder very greasy. The local authorities 
say that there is a large quarry which is extensively worked, the stone being largely 
used for making vessels. The cost of quarrying is roughly estimated at K2 a ton, 
and that of the cartage to the railway (27 miles) at RG. The railway charge to 
Bombay would be R25-1 2, giving a total at the port of R33-12 or To this 

must be added the sca-frcight, which, at the present time, would be, by steamer, 
about 30 shillings per ton (by weight), making the cost in London about 

“No. I. — Marble Bocks, Jabalpur District. — White, with pale reddish blotches 
here and there : somewhat schistose. Cuts very freely : cuts easily in slices with the 
foliation, but with difficulty across it : powder very greasy. Dr. King writes — ‘I 
know of this steatite myself, and have seen the people grubbing it from the pockets 
in the Marble Rock dolomite and schists. The rocks about there arc much crushed 
and twisted, the steatite having, in this way, been stretched and squeezed into irregu- 
lar pockets, which of course, in case of more extended exploitation in depth, will be 
difficult to get at. At present there seems quite enough of the material, either at the 
surface or close to it, for the purpose required.* According to the local authorities-— 
‘ The extent of supply cannot be given with certainty. The .steatite is found in 
irregular pockets, imbedded in limestones and schists. As the Ipcal demand is in- 
considerable, the quarries have not been as ‘yet worked on any large scale, but it is 
said that some thousands of maunds can be made readily available. If the specimens 
now sent are up to commercial standard, the only doubt which can arise is, not 
whether the local supply is sufficient, but whether(havingregardto t;hepccuhar 
formation) it wil^ be feasible to extract blocks of the size required.* I he cost ()i 
quarrying is roughly estimated at Kz a ton, and that of cartage to the railway 
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(3 miles) at R 


Adding to this R2S-7-0, for railway carriage, gives a total at ;OCCURRENCE 


boinbay of K32-3-0 (jf2-3), or, with sea-freight, about /3-i3 in London, 

** Raitutana , — Mora Village, 15 miles north-west of Hindaun, State of Jai- 
pur* — Paie green : very Bnely crystalline, and somew'hat schistose, in structure. Cuts 
very freely : cuts easily in slices parallel to the foliation ; more difficulty across it : 
powder very greasy. I his is the material so much used at Agra for manufacturing cla- 
i)orately carved ornamental articles. Mr. O. A. Hacket describes the stone as occur- 
ring in a bod (intercalated with quartzites of the Arvali series) which varies in thickness, 
but averages 2 feet, and which dips at about 30®, the outcrop Ixiing on the side of a 
hill, 150 feet al>ove the plain. 'I’he quality of the materia! varies, but cubes of pure 
stone of 12 to 18 inches can be obtained. It is not excavated from open quarries, 
but from rude 'mines, the entranec.s to which are inclines following the dip of the bed. 
The mines are only worked in the dry season, and then intermittently, when the | 
merchants from ftgra arrive with orders, the total of which amounts on an average i 
to 1,500 maunds* (55 tons) per annum. The cost per maund of delivering the stone I 
at Mora (i mile from the mines) was given by the head villagers to Mr. Hacket i 
as followst J — i 

a. p. 

To the khatis or miners , . • , , , .10 

Carriers from mine to Mora . . . . , . .20 

Zarnindar of Mora . . . . . . . ,20 

Sonar, or l>roker (financier) . . . . • . » o 0 

Chowkidar of village . . . . . • .06 

Chowkidar on guard , . . . , , . .06 

Rutwari for weighing .06 

Village charltit's . ..•...,,03 

Maharaja of Jaipur (royalty) 30 

1 otal cost delivered at Mora ,103 

** According to information given to the E.vecutive Engineer of Jaipur, the cost at 
the mine is 2 annas a maund, but this apparently refers to the cost of extraction only. ! 
The rate for cartage to I lindann Road railway station is estimated at 6 annas, the 
railway charge to Bombay being R 1-7-1. Adopting Mr. Hacket's figures this 


in 

RAJPUTANA. 


a. p. 

Cost at Mora . . . . . . . * . . o 10 3 

Cartagft to Hindaun Road Station . . . • .060 

Railway carriage to Boinbay . . . • . .171 

Cost per maund at Bombay . . . . . ,274 

which is equivalent to K66-15-0 or ^.4-9 P®** 1 *^ about ;^ 5 " ‘9 iu London. 

** Raiwala {or Raialo) Villai^e, 15 miles ?torth of Jai7vara Raihvny Sfafion, \ 
Jaipur State.— \Wh\U-t, with occasional reddish markings : nearly compact (slightly ! 
crystalline) in structure. Cuts very freely : cuts easily in slices : powtler very greasy. ! 
According to information obtained for the Executive Engineer of Jaipur, there arc 3 ; 
quarries, with the following dimensions — 

Length. Brc.adth. Depth. 

800' 30' 

300 30 ; 

450 5 ^^ ? 

It is added, however, that ‘ these quarries are apparently of dimensions stated, but, 
not having licen opened out, it is impossible to speak with certainty as to extent or 
quality.’ ‘ VVe have never worked these quarries ; the information is tlierefore 
nec'cssarily imperfect.’ It would appear from this that the figures given must refer 
to the suppo.scd extent of the soapstone deposit, not to that of existent quarries. As 
the place is some 7 or 8 miles ncrarer the railway than Mora, and involves about 30 
miles less railway carriage, the c barges for delivering the stone at Bombay may pro- 
bably be taken as about the same, or slightly less. 

“ Gisgarh Village, Jaipur State .— : highly schistose, in structure. Rather 
gritty in cutting, but cuts easily in slices, except across the direction of foliation. 


27*2 maunds^f ton, 

J" Manual of the Geology of India, Part 111 , p. 4-4!^* 
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Accortlin^^ to information obtained for the ICxcciitive Knj^^inecr of Jaipur, the rpiarry 
is 2otJ feet long*, 3 feet wide, and 2 feet deep, from which it may be infarcd that it 
extends along the outcrop id" a bed having a rather higdi dip. Slabs can be obtairled 
of large size, but not more than 2^ or 3 inches thick. l‘he cost per maund of deliver- 


ing the stone at Bombay is estimated as follows : — 

A’ a, p. 

Cost at Gisgarh 040 

Cartage to Bandakari Station 040 

Railway carriage to Bombay i 6 (> 

Cost at Bombay 1 14 G 


This is equivalent to R5i-i4 (£3-9) per ton, or to about £'4"T9ind.on(l()n. 

** Burma. — Myini*u(ie Mountain, Voma Ranine, Kyaukpyn Dfs/r/Vf,— Pale green, 
but contaminated a good deal with ferruginous impurity : compact in structure. The 
purer pieces cut freely : ruts easily in slices. 'I he Native Kxtra Asristant Commis- 
sioner at An writes — ‘ I have the honour to report my visit to tlic soapstone mines at 
the Myingude Mountain, which (the mines) are evidently on our side t>f thw Yoma 
Range, and on a small hill joining the Myingude Mountain. year the Burmese 

from Upper Burma dug six mines on our side ami two on theirs. As these so.ipstones 
are to be found between other stones, it is very dllbcuh to know the approximate j^ield 
of the mines. ! am, however, informed that the Burmese who dug the mine'- la^t 

year received about S,ooo tvVv.* A hundred luss of first quality will leb h at An R70 

or RSo at least j of the second R50 or R60. I'hc greatest depth of tlie mines dug last 
year is 8 cubits. Having discovered soapstones all over the hill, 1 hope to find more 
mines, but the discovery, and the production of them, entirely depend on tlm amtmnt 
c)f labour employed.* The specimens .sent to Calcutta are only about an inch squar<* 
by 4 or 5 inches long. It is not stated whether larg<?T can be obtained, but as Mr, 
Theobald, speaking of the steatite of the Arakan Hills generally, says that the veins 
arc usually of small dimensions, t probably the pieces in rpiestion arc fair samples ol 
what can be procured. The rates given above are equivalent to- 
ft ft ^ s. £ s. 

First quality, per ton, 429 to 49* or 2S 12 to 32 15 

Second „ „ 307 „ 36S ,, 20 9 „ 24 II 

** To this has to be ifdded carriage from An, by river, creek, and sea to Akyab fest i- 
mate for which is not given), and freight from Akyab to Lonckin, so that the stone 
would be far moi e expensive in Fngland than that from Germany. 

It may be suspected that the very high prices quoted are due In part to much 
of the stone being ot inferior quality, so that only a small portion of that exti acted i 1 
saleable. The remote position of the mines or ciuarries, and the high rates ])aivl f(.*r 
labour in Burma, also tend to raise the cost. 

** Hills behind Pa-ainf, Sidoktnya Torvnshi/y, Mtnbu District , — Pale green : com- 
pact in structure: cuts freely. Fhe pieces sent arc only \ or il inch square by 2 or 3 
inche«i long, and it is not stated if larger can be obtained. Concerning this stone the 
Deputy Commissioner writes—* It is not exactly known how much there is, but the 
revenue paid for the quarry license this year was R2,3oo, so probably there is a good 
deal. \Vc have been such a short time in the country that we have not Ijecn able to 
investigate the quarries, which are right up in the hills away from villages I under- 
stand. It is procurable at Siddktay.a at RSo to ftS5 a looT'm* fdd^lb), and has then 
to be carted about So miles to the river. 'J'his would cost another R5 or so. The 
steamer charges to Rang(»on (about R15 a ton of 50 cubic feet) have then to be borne.* 
The price at Sidoktaya given above is equal to K4gi to R521 (£^ 2 - 1 ^ to iC34"i5) p- 
ton, a rate which would be quite prohibitive, in as far as export to England is 
concerned. 

“ Although, as pi eviously remarked, the final selection of the most suitable 
material must be left to the gas engineers themselves, it will, 1 think, be found thnt 
the variety like Ar, from Maddawaram in Kurnool, and the stones from Giilumani in 
the Anantapur District, and Raiwala in Jaipur, are amongst the best, while several 
other samples appear to be very promising. But it has been pointed out by Dr. 
King in his preliminary note that a difficulty is likely to arise in the first instance with 
reference to the due selection of the t>est stone. *It is this difficulty of selection 

^ , About S tons. 

t Memoirs, Gcol. Survey of India, Vol. X, p. 336. 


S. 2740 



Products of India. 


353 



or Serpentine is found. 


(7. Watt.) 


STEATITE 

or Talc. 


which must introduce a consldcrahle factor in the cost of the .stone as placed in the 
Frfsjlish market, for 1 fear that for some time the native quarrymen and contractors 
cannot be depended on for sendin" well-selected stone.’ Dr. King adds that a 
luitopean, and pieleiahly one from the German quarries, in rharg-e, would be highly 
dc.uiablc, wore it not tlnit owing t(.> the comparatively .small demand now existing for 
steatite in h^ngland, the nascent industry would not be able to support the expense. 
As a pi articalilc alter native’, tlierefore. Or. King suggests that natives might be 
obtaincvi from some of the existing tpiarries, who, after some training, would be com- 
^iftent to make a proper choice. Mora, in Jaipur, would probably be the most likely 
place to seek such^overseer.s. The stfratite there varies in quality, but the demand at 
Agwa for tlie best material has led to tiie acquirement of the necessary skill in .selection 
on the part of tliose ifngaged in the work. 

“It is m*t clear whether the estimates for quarrying given by the various district 
authorities include manual labour only, or whether provision is made for supervision. 
Koyalt^, also, does not seem to be allowed for. An addition ought further to be 
made to the e-timates, on account of expenses connected with breaking bulk at the 
railway, and at the ports of shipment and delivery, as well as, perhaps, on account of 
some incidental charges. liut even if a liberal allowance be made under such heads, 
it. appears clear that the sUatite from «v<*ry krtiality mentioned, except those in Ifurtna, 
can be delivered in I-ondon at prices far belruv that mm* paid for continental .stone. 
Wiftn the gas engineers have made thcii final selection, the export of a trial consign- 
ment will lea<l to more closely accurate information than is available at present, as to 
the '^ost of delivering the material in England.” 

Manufactures of Steatite.— In conse(|ucnce of the receipt of the samples 
reported on by Mr, Mallet, an English firm ofTered to purchase a small 
experimental consignment of Indian steatite. The correspondence that 
look place between Mr. J. R. Royle and varif)us merchants on the sub- 
ject of Indiai^ steatite may be here published, however, as it furnishes 
many additional facts regarding the nature and e.xtcnt of the European 
trade in soapstone. 

Mr. Royle in a Memorandum { luted 6fh Noveinher iSSg) wrote as 
follows : — 

'‘In accordance with your instructions, on receipt of the specimens of steatite 
referred to in the letter fr<un the Government of India, No. 2 (Museums and hxhi* 
t)ition.s), dated 2nd April iSSn, and fully described in the Memorantlum by Mr, F. 
R. Mallet, I made the necessary airangements with the Stores Department, and 
personally superintended the cutting up of the specimens at the Stores Depot, I3clve- 
dcre Koad.” 

I hc whole of the samples were then arranged tor inspection at the India Oilicc, 
and Mr. Sugg tof the firm of W, Sugg & Co., Gas Engiii^ers, at whose request the 
specimens were oiiginally asked for from India), was then invited to call and see 
them. He selected seven (out «•! the 22 sent tiom Intlia) as being worth experi- 
menting on, with a view to tpsting their suitaliility for the nianufacture of /,as-burner 
tops, rhe rennaining samples wera pronounced not .suitab> for the purpose re- 
tjuired, either through their being manifestly too full of hard and gritty specks or 
crystals, or through being loo flaky to stand manipulation. 

“ I he samples selected for trial were — 


New Mark. 

Old Mark. 

Locality. 

Remarks. 

A 

A I 

Maddawaram, Kurnool . 

This sample was finally ap- 
proved of by MessrSi 

B 

A 2 

Maddawaram, Kurnool. 

Sugg. 

C 

B 1 

Bcnihikailvi, Kurnool. 

D 

B 2 

I’endakalUi, Kurnool. 


1 

1. I 

Pathur, N. Arcot. 


R 

None 

Moia, Jaipur. 


S 

None 

Mora, Jaipur. 

♦ _ 


OCCURRENCE 

in 

Burma. 


i MANUFAC* 
1 TURES. 

I 2742 


Gas-burners. 

2743 


“ Messrs. Sugg’s repoil on tlic samples cxperimenlcd with is appended, and 
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a specimen of a perfect burner top made from sample A, as well as a damaged burner 
top from sample R, showing how a slight flaw in the material makes it unsuitably for 
working, arc also forwarded herewith. 

** As a result of their examination, MesSrS. Sugg ask that a trial consignment 
of five tons of the steatite, sample A, (A i in Mr. Maliet’s memorandum) may be 
procured for them in blocks averaging six inches cube. I'hc probable cost of this 
variety, which comes from Maddawaram village, Nandyal taluk, Kurnoul district, 
is estimated in Mr. Mallet^S memorandum to be about 3/. -js. per ton deliveipd 
in London, but 1 explained to Messrs. Sugg that it was possible to quote a firm 
price until a regular trade in the mineral was established, and that, seeing that the 
first order was so small, the cost of a trial consignment would almost certainly be 
increased owing to the initi.il expenses of selecting suitable flocks of stone. They 
have consequently agreed to pay up to 10/. or 1 \ l. per ton for the five tons ordered, 
to include delivery at their works, but they ask that the cost may be kept as low as 
possible, and that, if the materia! can be supplied for less than their limit, .they may 
have the benefit of the lower price. So far as it goes this is satisfactory, but it is 
evident that so small an order as five tons, or even the po^ssible 10 tons a year which 
Messrs. Sugg might eventually consume for gas-burner tops, is of little use alone 
for establishing a trade with India in the material, and if this is to be done a more ex- 
tended use for it must be found. Messrs. Sugg are confident that theie must lu* 
many uses for it if it can be prtxrurcd at a reasonable price, but it has not been 
possible as yet to arouse much interest in the suVr ject, although numeious letters with 
invitations to inspect the samples have been addressed t<r rnakc'i s of g.is fittings, i;as 
stoves, gas engines, acid pumps, fire-proof paints, lubricating materials, makers ol 
toilet powders, and others, while attention has also been drawn to tlie subject by the 
editor of a paper devoted to the gas and water interests. 

** Since the receipt of Messrs. Sugg’s order, endeavours have been made to 
obtain further order s for the same variety as that they have selected, but as yet 
without success, although a maker of toilet powders and soaps, and of a inejiatation 
used as a desiccant by medical men, under the name of Tvrra Cimollu hvvii^ata, or 
‘ White Fuller’s Earth.’ has pronounced this variety of steatite to be good enough 
to replace a variety which now costs him about 3f>v. per cwt. Hut the total (piantity 
required for this purpose annually is very trifling, and the same may be said willi 
regard to the requirements of the various branclies of the g-as engeneeiing tradt?. 

*Mt has Ijeen ascertained that about qo per cent, of the steatite at )>resent iuo 
ported into England from the Continent is in the ground state, in which <‘ondition it 
is used by various trydes. It is estimated that about 3,000 tons of tlifleieut varieties 
of steatite arc at present imported annually, and of this quantity probably about 100 
tons only are in lumps or slices. Go(»d crushed steatite may geneially be purchased 
at from, say, 50.V, to Sos. per ton. Of course higher prices than the above are paid 
for small quantities for special purposes, but the trade in tliesv special varieties is 
very limited. It would appear, therefore, that there is really an ample supply of 
steatite of good quality already imported into England, and that the pi ice (»f small 
lots for retail use, — in which would be included the small quantities at present ust d 
for gas-burner tops, — is, to a great extent, artificially kei>t 
• See No. 5 below. up. One large importer of steatite, who'-c letter is ap- 

pended, ♦ remarks, that, ‘ They (/.c., makers of gas fit- 
tings and toilet preparations) sell their articles at 'very high figures, and can afford 
it, therefore why should not the producer and merchant have a share of it ? ’ If we 
judge solely by this letter, it would seem hopeless foi India to compete with othei 
countries in supplying England with the crushed steatite, which is nearly all ground 
by water power at the place of production, but it is clear that the importer in ques- 
tion is interested in keeping matters as they are, and is opjioscd to the intniduction 
of any new supplies. It is, however, manifest that the average prices fctchcti by tlic 
ground material are so low that it could not pay to import from India sohdy for 
grinding, though, if once there were a sullicient de,mand for the mineral in blocks, 
considerable quantities of small pieces and the dr'hrLs from quarrying would be pro- 
curable at a very trilling cost, and could be utilized for packing around the blocks 
when shipping them to England. 

“In connection with the employment of crushed or ground steatite, it has been as- 
certained that shipments of this material have been made from this country to Bom- 
bay ; there is, therefore, probably some ilemand for it there, and it might be better 
to grind sttafilc of local production in Bombay than to continue to import it ready 
ground. 

‘‘But it is evidently only in blocks or slices that its importation intolthis country 
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from India can be really remunerative, and at present its use in this form seems MANUFAC- 
be very limited. Meanwliile, MessrS. Sugg iic Co. arc anxious to receive the trial TUBES, 

consij^^nment fur which they have a'^ked as early as possible, and I would sugg^est 
that, if the Goverrimcnt of India see fit to comply with the request for five tuns of 
the Madras steatite, an additional supply of one or two cwd. of the same should be 
sent to this ollit e, and that on its arrival here the attention of all trades interested 
in the matter .should be drawn, tiirough a paper such as the Journal of the Society 
of Arts, to the opportunity afforded them of procuring good samples free, for cx- 
« perimenting with a view to a more extended use of this material.** 

Messrs. William Sugg fit Co. wrote as follows: — 

, Vincent Wor^s, Regency Street, Westminister, 2nd Augu.st 18S9. 

“ In reply to j^nir favour of the 1st instant, we enclose report showing result of 
our tests of the samples of steatite received from you, from which you will see that 
sanqdes A and (' are very good, particularly A. 

** Would it he i>ossible for us to get 5 or 10 tons of A for trial, and in what 
time <*ould we have it after t>rdcring?** 


Report of Tests vtalv 7 vith Samples tf Indian Steatite received from Mr, Royle. 

Sample A , — Cut eight blocks for 5 feet T tops; burned well inside and out- 
side; no waste, all good in shjtting and screwing; eight good burners, all baked 

\V(^l. 

Sample C . — Cut six blocks far 5 feet T tops; worked well, but rather gritty; 
slotted ativl >rre\ved well ; nonejbad ; six good burners, all baked well. 

Sitmpte /J.~- Cut nine blocks for 5 feet T tops ; rather flaky, but worked well ; 
three l>locks and broke; six go(»d burners; slotted and .screwed well, not so 
good as samples A and C ; leaked fairly well, not so good as A and C. 

Sample h \ — Cut 11 blocks lor 5 feet T tops; two broke in first process, one 
chipped in slotting; ralh#»r flaky, but worked well, no grit; slotted and screwed 
well, not so good as samples A and C ; eight good burners; baked fairly well, 
similar t<j I ). 

Sample S . — Cut scvcmi blocks for 5 feet T tops; three spoilt in first process, two 
chl)M>ed in slotting; two good burners; too flaky, but vvorked well ; not so good as 
:iny of tht; (ither ‘'amjdes ; Ikiked laidy well. 

Sample H, — Soft, but full of iron pyrites ; too dangerous for tools. 

Sample /. — Hard, and very dangerous for the tools; almost too hard for the 
saw.s. i 

Messrs. W, Sugg fit Co. in tVioir next letter wrote : — 

Vincent Works, Regency Street, Westminister, 8th August iS8q. 

We thank you fur your favour of the 7th instant, and in reply beg to say 
that we should riot mind giving 10/. or ii/. per ton delivered here for a .sani pie five 
tijus of thi^ steatite, for trial. We cannot offer any higher price, as there is always 
a certain amount ol waste which cannot be utilized, and which is imt so good as 
the sample. Of course, if it could l)e procured for less, we should be pleased to 
fiavi‘ benefit of the rctluction. When our Mr. David Sugg had tlyt pleasure of 
calling upon you, he understood you to .s.ay that this steatite was easily procurable, 
and, so far ns selecting it wa'. concerned, this tlid not appear to be very necessary, 
inasmuch as lie understood that the quarry yielded a large stone similar to what 
be saw in your sample room. 

“ We Iru there will now bo no difliciilty in detaining this sample five tons, and, 
with rog.'ird to payment, we should be willing to pay for the material on delivery.’* 

Messrs. W. Sugg S: Co. again wrote; — 

\anccnt Woiks, Regency Street, Westminister, 13th August 

In reply to yours of the 12th instant, wc beg to thank >011 for the trouble you 
have taken to procure steatite for us. We trust lh.it the ct>.st will be kept as low 
as possible, an<l, if the rnateri-il ran be supplied for less, we may have the benefit 
of the reduction. There wouhl be no hesitation in paying mv. per ton it one covild 
be sure of oVitaining the quality approved of. There should be a big field for this 
mineral, provitling the price can be kept low. '1 here must be numbers of ^'ticles 
wbich Could be made out of steatite, siuch as ornaments for instance. T he burner 
trade alone would nut be sufVicicnt to warrant a big trade with this mineral. 

Mr. George G. Blackwell communicated the following ; — 

Liverpool, 2«)th October iSSt). 

“ 1 have your favour of yesiercliy, and shall only be too happy to give you any 
i nform.it i«)n that shall Ic.ad to busino^s c>^ mutual advantage. I note that you mention 
that the t ost pi ice laid down in London for the quality (01 gi in ling is 4/. per ton, but 

23 ' S. 2747 



356 


Dictionary of the Economte 


STAETITE 

or Talc. 


Manufactures of Steatite 


MANUt^AC^ 

TURE& 


Powdered 

Steatite* 


2748 


Pencils. 

2749 

Plates. 
Bowls. 
Fancy work. 

2752 


SOLth India. 

2753 


even so it is practically out of the market in compaiison with other productions. For 
your information I send you herewith sample of steatite marked No. 54, which, includ- 
ing bags and everything, can be done here at your lowest point of Bos., and this i.s as 
pure as you can possibly have the article. Of course it .sells for something more than 
that figure, but at the figure named it can be laid down here, and in large quantities. 

“ With regard to slices, you are quite right. Engineers have been accustomed to 
pay the figure you name, and why should they not.^ They only use a very small 
quantity. 1 suppose that 10 tons per year will cover the whole of the consumption 
for that purpose m England. That you see will never pay the minor, especially at 
the figure you put it down at, and if you think of encouraging shipments of the Indian 
ai ticle at the price you name, you will spoil a trade, and to no purpose. Fhere ai e 
other shapes and sizes which you have not touched upon, which also bring fair pn'ces, 
but practically this is only a retail trade, and at present not lik^y to be of any size. 

“ As to the toilet powder manufacturers, this is similar. The most insignificant 
part of the trade altogether, and what small quantity they do use, it must be the very 
finest, and then they must pay a good price for it. They sell their articles* at very 
high figures, and can afford it; therefore, why should not the producer and merchant 
have a share of it "i 

‘'I can bring in steatite here of a very good quality, ground, bagged, and ready for 
consumption, at something like 50.%'. per ton. I can see, therefore, that it is quite 
impossible for India to try to supply this market in competition with other produqtions. 
You are not perhaps aware of the fact that there, in our own country, we have a very 
fair deposit of steatite, but it has not been workable to any extent, l^ecause the article 
could not be transported to the mill and ground to compete with foreign production. 
I am going to make a further trial of it in my own mill ; still, although 1 may do as 
well, T am not in hope.? of doing better than I can do from abroad. 

I may inform you that this is a trade in which I have been engaged for the last 
15 to 20 years, and I am the largest importer of the article. 1 his year alone 1 shall 
have run through something like 20,000 bags.** 

The above record of official proceedinf;rs may be concluded by the 
statement that it is understood samples more recently to hand from 
Madras, are not regarded equally satisfactory with the former parcels. It 
is thus probable that, with the extensive supply already on the European 
market, little progress is likely to be made by India in exporting this 
article. It is, perhaps, then fore, unnecessary to repeat that all the European 
uses of steatite have not as yet been made fully known. The chief 
demand is for powdered steatite, but the price paid for that article is too 
low to justify any anticipation of a large traffic from India. F^owdered 
steatite of a very pure quality has for many years been used in the pre- 
paration of certain cosmetics. This subject is alluded to so long ago 
as by Ainslie (1823) and in the correspondence quoted above, this use of 
the substance is incidentally mentioned as of insignificant proportions. The 
employment of steatite in fire-proof paints, French Chalk, lubricating- 
materials, pencils, etc., etc., is probably of much greater importance. 

But even were India to obtain one-half the world’s present demand for 
steatite, the traffic could not be regarded as of anything like equal import- 
ance to the Indian local demand. Steatite (soapstone, potstone, and even 
serpentine and other such magnesium silicates or talcose schists) are exten- 
sively employed all over the country in the form of plates, bowls, fancy 
boxes in graceful shapes and plain or elegantly carved. Many ornamental 
articles, such as paper weights, pen-holders, etc., are made of soapstone. 
Some of the plates or vessels being able to withstand the action of heat, 
may be used as cooking pots, and to the Hindu this is a great advantage 
as they can be purified by fire. Stone platters and vessels are, in fact, 
much appreciated, since they do not communicate any flavour to the food 
cooked in them such as is given by unglazed earthenware. The follow- 
ing notes, chiefly from Ball’s account of these stone manufactures, may be 
found useful, arranged province by province : — 

South Ikdia,— T he employment of soapstone in the preparation of idols 
and ornamental stones in temples and palaces )s very extensive. A 
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special form found at Mysore has, owing to its suitability for this purpose, 
received the name of Pratima kaller or image stone. According to the 
Mysore a id Coorg Gazetteer^ the material for the famous carvings of the 
temple at Haicbid was obtained from potstones. The so-called black- 
stone of Mysore is also of this nature ; it was used for the pillars of the 
Mausoleum of Hyder at Scringapatam. Large quantities of plates, bowls, 
etc., are manufactured at Salem district from a local supply of potstone. 

•The manufactures of Kurnool ha\*e already been dealt wiih. Ball alludes 
to extensive manufactures in this district, as also in Cudapah which he 
chasses under serpentine. 

Steatite is largely used as a sort of white ink for writing on black 
wooden slates in many parts of India and in connection with Hyderabad. 
Heyne alludes to the employment of steatite to give a gloss to Chunam 
w^)rk.* The refractory property of potstone has long been appreciated in 
India ; hence its use in the floors of hearth's. Ainslie alludes to ‘*a kind 
of apple-green coloured talc, called by the Tamals mungil appracum^ 
and in Dukhaiii pila Ldk'" as V)eing by inaccurate observers mistaken i 
for, golden-coloured orpiment. Its beautiful translucent flakes are used | 
by the Natives for ornamenting many of the baubles employed in their | 
ceremonies.’* 

Bkngal. — Many of the temples of Orissa contain sculptured steatite, i 
and small idols of slaty black steatite are sold at Puri and carried all over j 
India as mementos of Jagannath. The potstones of Midnapur furnish . 
one of the chief s<»urces of the stone platters sold in Calcutta, but from L 
several localities of Chutia Nagpur similar articles are largely manufactured, 
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some being even made of serpentine. A dark blue stone is made at | cen'TRAL 
Ciya into cups, plates, vases, figures of animals, etc., which are largely pur- j PROVINCES, 
chased, by the pilgrims to that city* Manbhum and Singbhum also furnish ! 2765 

large quantities of potstone, small articles, and even large basins. Each plate 1 
or curry platter, says Ball passes through four hands : (i) the man who i 2700 
quarries (earns i anna); (2) the rough shapers; (3) the clean shaper; and 1 Ornamental 
(4) the turner, who uses a rude lathe in which the vessel is finished off — each j 
earns one peiss. The employer receives from the merchants about 2J or 3 ! 
annas, and the plate sells in Calcutta for, perhaps, 8 annas. I 

Central PRoviNt;ES.--Talcose schists with bands of steatile are fre- I 
quent in the metamorphic rocks of these provinces. A dark-coloured pot- , 
stone found in Chanda is said to have been reserved by the Maratha ; 
authorities for the m.'inufacture of idols; the lighter-coloured stone found i 
at Dini and at Biroli have long been used for making vessels. | 

Rajputana (Raipur State).— A beautiful bluish-grey soapstone occurs, 
which is in much demand for the construction of art-objects, especially by 
the manufacturers of Agra. The stone is found at Mora, a village 16 
miles north-west of Hinduan. Mr. Mallet has furnished particulars of 
these mines, so that these need not be repeated. 

Bombay. — “ In the Southern M ah ratta country ”, says Ball, “talcose or 
steatilic rocks have been extensively used in many places for manufactur- 
ing vessels and in architecture.” At Ratnagiri potstones, cropping out 
from underneath the lateritc of the Konkan, are Quarried and made into 
vessels for which there is a steady demand in Bombay and Goa. Similar 
articles are also made in the south-eastern portion of Dharwar. 

North-West Provinces.— The chief industry in stone articles is 
in Agra, which has already been alluded to as drawing its supplies from i 
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the Mora mine in Kaipur. But In Garhwal a brittle soapstone is turned Garhwal cups 
into cups and vessels which, when polished, look like marble. j 2^77 

PanjAil — A dark-green massive serpentine occurs in Jtssocialion with i PANJAB. 
chloritic schists in Puga valley, as also in the Hanlc valley. According | 2778 
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to Mr. Calvert, there is also a serpentine quarry on the r<anp;al mountain 
in Kulu. These, as also a beautiful stone found beyond the Kali river and 
the Shigri mines of Ludak, afford stones that are made into cups and other 
ornamental objects. The Shigri stone is a verd antique, which is incor- 
rectly called Yessham or jade. Cups of this substance are said to split if 
poison be put into them. {Conf, with Jade IV., $40). 

Burma. — The subject of the soap-stones of Burma have already been 
alluded to, but it may be added “ that pencils made of steatite or Frenth 
chalk are largely used throughout the province for writing on blackened 

paper 

Medicine. — “Several varieties of talc and mica/’, says Ainslie, “are 

found in India and Ceylon the most estecmetl by the Natives is 

a dark. coloured sort, kouskno^abrak. The common grey mica is in Tamiil 
called viiUay appracuni and in Hindi sufflad talk \ this, and *anotli(*r 
dark species of mica, termed by the Tamuls istna kappracum, are pre- 
scribed by the Vytians, in small doses, in flux cases ! they are alsv> 
employed for ornamenting fans, pictures etc.'* “ 'I'he white and yellow 
micas, in powder, are used for sanaing writing while wet ; by the narpes of 
gold and silver sand. In Europe, talc enters into the composlttion of cos- 
metic, called rouge. The Romans prepared with it a beautiful blue, by 
combining it with the colouring fluid of particular kinds of testaceous ani- 
rnal.s.’* 'Fhe Indian medicinal uses of talc are incidentally alluded toby 
many writers. Thus, for example, in 1843, Mr. Wilkinson slated that 
steatite was largely so used in Nagpur. It was sold at the rate of 10 seers 
for a rupee and was supposed to be obtained from the Jabalpur District. 

1 le however, furnishes no particulars as to its reputed actions> nor the diseases 
for which it was prescribed. U. C. Dutt tells us that according to the 
Hindu Sanskrit writers the black variety called vajrichhra^ after being 
purified and reduced to a powder, was regarded as tonic and aphrodisiac, 
and w as prescribed in combination with iron in anremia, jaundice, chronic 
diacjehrra and dysentery, chronic fever, enlarged spleen, urinary diseases, 
impotence, etc. Its efficacy was held to be increased by combination with 
iron. He then furnishes several very elaborate prescriplion.s, in most of 
which mercury and sulphur were combined with many vegetable drugs and 
talc. 

Domestic and Sacred. — In addition to the use as a material from w hich 
to construct platters, cups, bowls, basins, etc., like mica, is largely em- 
ployed for ornamental purposes. Ground into a powder it is employed as 
w'hite ink, or is added to plaster (Chunam) to make it shining. In the pre- 
paration of wax-clothes, talc is often powdered on to the moist designs, and 
for this purpose may be coloured prior to use. The w'ax, on hardening, 
fixes the greater portion of the talc or mica powder (for both substancr.s 
appear to be so used). For further information see the article Mica, Vol. 
V, 239-240. 

steel, see Iron, Vol, IV., 503. 

(W, R, Clerk.) 

STELLARIA, Linn.; Gen. PL, /., t4g. 

[ Caryopyhllf.e. 

Stellaria media, Linn, ; Fl. Br, Ind., /., 230 ; Wight, Ic„ t. g4J ; 

Chickwt.ed. 

Sjrn.— S. MONOGYNA, Don.; Alsinella Wallichiana, Bcnth. 

Vem. — Morolia, Assam. 

References.— Fl. Orient.. /., 707 ; Vourt, Hart. Suh. Cal., : 
Thiaaites, En. Coyl. PL, 24; Trimcn, Sys. Cat. Cry. PL, 6; Aitchison, 
Cat. Pb. & Sind PL, 14 ; Atkinson, Him. DisL \X., N.-IV. P. Gaz.) 

3o6 ; Note on the “ Condition of the People of Assam'* File No, ^ 
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The Nemuka of Bengal. ( W. R. Clurk.) . 

* ’ hern andtfoha. 

of /m-), app. "O"; Cascltoen ;—Homhay, XV., 427 ; N.-W. P.. IV., 

Ixvin. ; Mysore Coorsf^ /., 57 . 

Habitat. — A very common and most variable weed, found throughtuit 
! he Panjdb and temperate regions of India, ascending in the Himalaya 
to 12,000 feet and in Western Tibet to 14,500 feet. It is distributed to 
all Arctic and North temperate regions, and is elsewhere a doubtful 
native. 

Food.— The Natives of Assam eat the leaves and tender stalks, 
boiled in khar water, either by themselves or with fish. It is used .also as 
a vcgotable by the Natives of the Nilghiris. 

STEMODIA, Linn. ; Gen, Pi., 7 /., 950. 

[ ScROEHULARIN.*R ; Vol. IV., 642. 

Steupdia ruderalis, Vahl. ; see Lindenbergia urtic®folia, Lehm . ; 

S, viscosa, PoxL ; FL Br, In !,, TV,, 26^ ,* WigkJ, Ic., t, i^oS. 

Syn. — .S, MVRiTiiM A, H>ync ; S. arvf.nsis, StruL 

Vern. —.Vukuch'hii. Hknc..; HUh -xfirutn, yunta karninam. Tec. 

References. — A*, fnd., Eii. C.B.C., 4^'9 ; Dale. Cf Gih.^., Bomh. 

Fl.y /7^/ Sir l^^ Elltiity FI, Andhr , 2S,66; Irvine, Mat. Mai. Patna, 
yS { Giiactiecr, N.~\V. P., /., AvJ. 

Habitat. —A small annual plant, found from Central India throughout 
the Deccan, and distributed to Afgh rinisUin. 

Medicine. — The dried tlavt. which is slightly fragrant and miicilagi- j MI^ICINB, 
nous, is used bv the Natives of Bengal in infusion as a demulcent {Irvine), i 2793 

STEPHANIA, Lour, ; Gen, PL, J7, ()62, j 

[ Ic., A 9 J 9 ; MENisrERMACE/B. 2794 
Stephania hernandifolia, Walp.; FI, Br, Jnd,, L, 103 ; ^Vight^ 

Syn. — ClSSAMPFLOS HERN, NNDIKOLIA, Wilhi. ; Wall, Cat. No. 4^77 D, E. 

E". G. H. & A'.,* C. DISCOLOR, DC.; C. hexan’dra, Raxb, ; Clypea 

H K R S A N D I Kl ) L I A , I V, Clf /I . 

Vern. — A’kaH'idi, ilyndd nrmu.ka, Rrng.; Shn.'tna-say^nToay, Burm. ; 
ii'anatik-t ii\i , I a m ha sh t h >1, p. it /< d , Sans. 

References.— AVr A, Fl, Jnd., Ei. C.B.C. , 74d : Pharm. jnd.,7 . U ;U, 

C. Dntt, Mat. Med. II ind., \ii>3, 2()n, 3 j 3 ; Shaui^hitessy, Beny;. 

Disjx'ns., 20t), 2 )1 : Dvmock, Warden, & Haaper, Pknnnacag. Ind., I ., 

54; Gaeet. Bomhay, XV., 427, 

Habitat. — A climbing shrub, found in the forests from NcpAl to Chit- 
t:ig(ing, and in Cc>lon and Singapore. It is distributed to the Malay 
Islands, Tropical Au.stralia, and Africa. 

Medicine. — In the Materia Mcdica of the Hindus the root of this plant MEDICINE, 
is described as light, bitter, astringent, and useful in fever, diarrhoea, iiri- Root, 
nary diseases, and dyspepsia. Sir W. O’Shaughnessy, speaking of it under 2795 
the native name ncemooka, strongly recommends it as a substitute tor 
Pereira brava. The .author of the Indian Pharmacopada also describes 
it as a substitute for Pereira, but seems to be in some confusion .as to the 
identiiication of the plant known under the name of nemuha. This con- 
fusion is perhaps due to the fact that the name Cissampelos hernandi- 
folia, Wall,, has to appear both under C. Pereira, Li mu, and Stephania 
hernandifolia, Walp. {Con/, ivith Flora of British India, /., J03. Tr.4), The 
matter, however, clears up when we look to the other synonym C. hexandra 
figured by Roxburgh as the nemjda of Bengal. The root is 

then seen to be pcrfe( tly distinct from Pereira brava. Dymock, Hooper 
Sc Warden say, however, that it has the same properties, and that the 
same vernacular names arc given to both plants ( Calc. Exhth. 

Cat,), 


FOOD. 

Leaves. 

I 2700 

! Stalks. 

1 2791 


j 2792 


S. 2795 



360 


Dictionary of the Economic 


STERCULIA 

alata. 


Furniture Timbers. 



FIBRE. 

Bark* 

2COO 

MEDICINE. 

Bark. 

2801 

Root. 

2802 

FODDER. 

Leaves. 

2803 

TIMBER. 

2804 

DOMESTIC. 

Timber. 

2805 

2806 


STEPHEGYNE, Korth. ; Gen. PL, II., 31. 

[ Rubiacejr. 

Stephegyne diversifolia, Hook./. ; FI. Br. InJ., III., 26 ; 

Syn . — NaUCLKA I3IVBRSIFOLI.A, Wall,; N. PARVIFOUA, 7mr. Kurss ; N. 

rotundikolia, FI. Ind., Ed. C.B.C.f 173 ; N, Hrunonis, Wall, 

Vem. — Bingah, Burm. ; Taingthe, SuAN. 

References.— For, FI. Burm., II ., 67 ; Al^lin, Report on Shan Slates 

Habitat. — A small tree of Chitiat^ong and Burma, distributed lo the 
Philippines. 

Structure of the Wood.— Weight 45}b per cubic foot. 

Domestic Use. — Wood used for similar purposes to* that of S. parvi- 
folia (q.v>)» 

S. parvifolia, AWM / FL Br. Ind„ III , 2s ; III,, i, 12^* 

Syn. — N ai’clea parvifolia, ,• N, parviflora, /V r.9. ; Ckphalan- 

THUS PI LU LIFER, Lamk. 

Vem • ’^Kaddam, kallam, keim, kangi, Hind. ; Gui, k<'mha, KoL ; Gorr, 
SaNTAL; Kutehi, Kurko ; Ka/afn, C. ; Mundi, Gond. ; Khcm, Hi'N- 
DEL.; Kainiy kangai, phaldu, N.-\V. i^. ; Phaidu, Kumaon; Kafam, 
kdmy kalkam, keim, Pn. ; Guri, gurikaram, kumra, Kaj. ; I'anuiky Bmi. ; 
Kaddam, kangri, kalam, kadamb. Kadamb, karamb, knlam. 

Mar. ; Buta-kadavibr, T.am. ; Afir-kadambt", bata ganapu, karmi, I el. ; 
Congti, hedu, yetega, kadivar, kadani, Kan.; Htrin thay, lU'K.M./ 
Helvmhc, Sing. 

* References. — Roxh., FI. Ind.,Kd, C.B.C., 172: Brandis, P'or, FL, 2f>2 ; 

i Kurz, For. FL Burin., II., 67 ; Beddome, FL Sylv., t. 34; Gamhlr, 

i Man. Tiinb., 222; Dalz. ^ Gibs., Bomb. FL, nS'; Stcviuirt, Ph, PI,, 

i 116 ; Rev. A Campbell, RePl. Pbeon, PL, Chufia Nagpur, No, 7'V(A? ,• AG 

’ kinson, him. Dist, {X., A\-W. FL Goz ), 3 tr, ^17 ; Useful PL Bomb. 

i {XXV., Bomb. Gaz.), <S3, 84, 27<S', 3 <,> 3 ; Grihhie, Mari. Cuddopah, 

i 262; Gazetteers: — Bombay, V., 2S'$ ; VI., l 3 ; VII., 32 , 36 ; X/I/.,25; 

j Punjab, Kangra, 166; N.-W. P., /., Sr ; IV., Ixxiii. ; Agri-llorti. Soc. 

i Ind. :- Journ. {Nem Series) y VII., tSs ; Ind, Fnrester, II., ig ; III., 2 o 3 ; 

i IV., 292; VIII., 29, ns, H 7 y r26, 12S; X., 3 i, 325; XII., app., 14,- 

! XIII., I2f. 

I Habitat.~A large, deciduous tree, found in the dry forests of the Tropi- 
cal Himalaya up to an altitude of 4,000 feet, and throughout the drier parts 
of India, Burma, and Ceylon. 

Fibre. — The bark yields a cordage fibre. 

Medicine. — Among the Santals the bark and root are given in fever 
and colic, and the former, ground and made into a pabtc, is applied for 
muscular pains (Revd. A. Campbell). 

Fodder.— In Rajputana, the leave.s are used asfoider (J. F. Duthie). 
Structure of the Wood.— Light pinki.sh-bro\vn, moderately hard, de- 
void of heartwood It is easily worked, polishes well, and is durable if 
not exposed to wet. Weight about 47!!; per cubic foot. 

I Domestic. — The timber is used for planking and furniture, for making 

I agricultural implements, gun-stocks, combs, cups, spoons and platters, 
and for turned and carved articles. 

STERCULIA, L inn.; Gen. PL, I., 217, gS2. 

Sterculia alata, Roxh.; FL Br. Ind., I., 360; Stercuhace^. 

Syn. — Ptekygota Roxburghii, Schott, Ci Kndl.; Sterculia coccinea. 
Wall. ; S. Heynti, Bedd. 

Vera. — Buddha narikella, Chittagong; Tula, Assam; faynkatala, 
hekaro, Kan. ; Iwt-kope, BuRM. 

References. — Roxh., FL Ind., Kd. C.B.C., 509 ; Kura, For. FI. Burnt., /., 
134, i3s • Beddome, FL Sylv., t. 280 ; Mason, Burma tsl Its People, 4S7- 
7 S 4 ; Gazetteer, Bombay, XV .,76. 
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STERCULIA 

colorata. 


Habitat. — A large tree of the Western Peninsula, Sylhet, Chittagon'j, 
Pegu, and Martaban down to Tcnasscrim. It is found also on the Anda- 
man Islands. 

Food. — The winged sreos arc sometimes eaten by the Natives of 
Burma. According to Roxburgh they arc used in Sylhet as a cheap 
substitute for opium. 

Structure of the Wood. — Light, coarsely fibrous, yellowish white, 
perishable. 

Sterculia Balanghas, Lmn. FL Br. ind.. /., jj,?. 

Syn— tn the /'7. Br, Ind,, three varieties arc given, which correspond to i 
thtffc of many writers : — 

Var. (i) niollis=S. moi.i.is, hW/. 

Var. (2) angustifolia=s. angustifolia, Roxb, 

» Var. (3) glabrescens. 

V ern . — C a va ! u m , M A I . . 

References. — R,:.xb.f FI. Ind.^ Kd, C.B.C.^ 50''' ; Rurz^ For . FI. Br. Burm.y 
/. , ; C$raharn, ( at. Bomb. Bl.y ; Usboa, (\ B! . Bi>vib., 2i ; Gazet- 

trer:;: — A',- IT, /F., Ixix. ; My-;nrt: cir‘ Coory, /., ^-V. 

• Habitat. — A tree, found th.roughout the hotter parts of India, on tlie ' 
coasts of Tenasserim, in Ceyhm, and the Andaman Islands. I 

Dye. "--In Arnboyna the capsules are burnt for the preparation of the 
colouring matter railed by the Natives k/fssnnjb'^ui. 

Food. — riie SEEDS are sometimes roa.sted and iMten by the Natives of 
India. 

Structure of the Wood. —Soft and open-grained It dc>es not appear 1 
to be used for any economic purp<*se. | 

S. campanulata, iru//.,- Fi. Br. Ind., l., j62. I 

Syn. — Ptkkocymiuom javaniccm, Br. 

Vern. — I he ^wxVi — kothilay Beng.; Tshar>.\ Bukm. 

References. — A’/o'iJ, F'>r. FL Burm., r 3 i/ : Mason. Burma Its 
4 '^ 7 f 754 >' Journ, Ayri.-Horti . Soc.y IX. y ScL, 50. 

Habitat. — A tree, 50 to 60 feet high, frequently found in the tropical 
forests of I^egii, and distributed to Java. 

Gum. — It yields a gum resembling African tragacanth. 

Structure of the Wood. —Soft, white, coarsely fibrous and rather loose, 
but .straight-grained. It is very light and perishable, but polishes well. 

S. coccinea, Box’). FL Br. Ind., JJ7. 

Syn. — S. LANCEOLATA, Ham. 

Vern . — Sitto udal, Nefal; Kafiory Leecua, 

References. — RtKxb.y FL Ind., Ed. C.B.C.y 5()y; KurZy For. FL Br. Burm.y 
/., i 37 ; Gam hit', Man. Timb.y 47 . ^ 

Habitat. — A small tree of the Tropical Eastern Himalaya, found in 
Sikkim and Bhutan at altitudes between 3,000 and 6,000 feet. It occurs 
also in Assam and the Khdsia mountains. 

Fibre. — Its bark, yields a strong but coarse fibre, which is sometimes 
made into ropes, but Is le.ss frequently used for this purpose than is that 
of S. villosa. 

Structure of the Wood. —Grey, spongy, extremely soft. Weight 17a) 
p(U‘ cubic foot. 

S. colorata, Foxb. Fl. Br. hid., /., J59. 

Syn.— S. RuiucuNDA, IVa/L; Erytiirofsis Ko.xdurghiana, Schott. & 
Emit. 

Vern. — Bodnia, walrna, samarri. Hind.; Mnla, Beng,; Khoii^sry, pitij, 
Berak; Bisi, sisiy KoL ; Bolazon ( jARO ; Sitto udul, phirphiriy omray 
Nepal; Kanhlycm, LepcHA; Bodula, bodJl, Kumaon; Mer- 
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\VAR.\ ; Lersima^ Kii.arwak ; Bhiii-koit khoTvsrw hheckholy samarti, 
7i\iirna, Bomb.; iCaraka^ karu boppayi, Tkl. ; Wei-shuw, yascfti^-shaWf 
OuRM.; And.^man. 

References. — AVv5.» FL Jnd.^ Ed. r./>.(7,, S07 ; Kttrs, For. FL Burnt, , 
tSg ; Gamble, Man. Timb., 47 f Thwaites, En. Ceyl. /V., ; l)a!a. 

Gibs,, Bomb. FL, ; Sir IV. Elliot, Ft. Andhr., S6 ; Atkinson, Him. 
Dist. (A'., iV.-U”. P. Gao.), 792 ; Useful PI. Bomb. (A'A'K., Bomb. Gao ), 
21, 2Jg ; AVw Reports, itf79, 34 ; Gaoettcers : — Bombay, Kanara, XV., 76 ; 
Agri.-Horti. Soc. Ind.: — Jour., IX., SeL, 50 ; }*ro., 140, 14s, 194; X., 
60, 61 s bnd. Forester, XII., app. 7. • 

Habitat.— A large tree of Eastern Bengal, the Western Peninsula, 
Pegu, and Ceylon. • 

Fibre.— The n.\RK yields an inferior fibre, which is ilscd like that of the 
i preceding. In 1S56 it was rept)rtcxl on by the Hemp and Flax Committee 
! of the Agri. -Horticultural Society of India, as a worthle.ss fibre which, if 
j freed from the gurn which it contains, would be of no po.ssible u.se? Fine 

i specimens of it were, however, sent from Bcrar to the Paris Exhibition of 

187S, but no inlormation seems to exist as to how thc.so were reported on. 
Specimens sent to Kew in 1878 were pronounced by the late Mr. Rout- 
ledge, Ford Works, Sunderland, as a harsh and wiry fibre, which, he con- 
sidered, would not pay if imported from India for paper-making. 

J Fodder. — The twigs and le.wes arc used in the Western Peninsula 

as cattle fodder. 

Structure of the Wood. — Dingv, greyish white in colour, very soft, 
marked with conspicuou.s medullary ray.s. 

1 Sterculia feetida, Linn. FI. Br. 1 ml. , /., .75.# ; Wight, Ic.. 1 . J, 9 t, .76./. 
j Vern. y an^L;!i.fmdam. IliNri.; y />«;;. ; yiinyli. 

j baddam, kuo^mhad, virhoi, Gu\ ; Jani'ali-badan:, goldoru. ti'igalkuda, 

! Mar. ; Pindri, kuddurai-pudduki, kudra-piukku, pinari-vinrum, 'I am. ; 

Gurapii'bndam, Tel.; Bhatala penari, K.a.n.,; Sharebyu, hlynnpyoo, 
sho'iDbju, Ict'khnk, Burm.; Kaditeni, telcmbno. Si NO. 

' References.— ZJC., Prodr., 4S3 ; Rnxb., Pi. Ind., Kd. C.n.C., Sin; 

Voigt, Hart. Sub. Cal., io3 ; Kurz, For. FI. Burm,, /., i3S t Gamble, 
Man. Titnh., 4^ f Thivaitcs, Hn, CcyL PL, 29; Dalz. tV Gibs., Bovib. 
E'L, fO; Graham, Cat, Bomb. PL, rH ; Mason I/s People, 4S7, 
4^7y 753 ; Sir W. PUliot, FL Andhr,, 66 ; Rumphius, Amh., Ilf,, t. 107 ; 
Ainslie, Mat. Ind., II,, jiq: (P Shnughnessy, Betig. Dispens., 226; 
Moodeen Sheriff, Mat. Med. S. Ind. {in MSS,), 67 • S. Arjun, Cat. Bomb. 
Drugs, 2 i 3 ; Bidie, Cat. Raw Pr., Jdiris E.xhib., 61, 77/ Dy nioek, 
den, & Hooper, Pharmneog. Ind., /., 23i ; Birdwond, Bomb. Prod., 424; 
Drury, U. PL Ind,, 404; Useful Id. Bomb. (A'A'F., Bomb. Gas.), /-V, 
229 ; Man. Madras Adm., II., i35 ; Gazetteers: — Bombay, XIII., 26; 
Mysore Coorg, /., 5''^/ Agri.~IIorti. Soc.: — Ind., Trans., VII,, b!r ; 
Jour., VIII., 3ty, 40; Pro.,' 24; IX., SeL, 50; XIV., SeL, 166; Hew 
Series, VII., 302: Ind. Forester:^!., 367; II., tb\ 176 ; III., 233; VIII., 
102 ; X.,3t ; XI., 277, S72. 

Habitat. — A large evergreen tree of Western and South India, Burma, 
and Ceylon. It is distributed to East Tropical Africa, the Molucca.s, and 
North Australia. 

Gum.— It exudes a gum resembling tragacanth. 

Fibre. — Lisboa includes it in his list of fibre-yielding trees. 

Oil. — An oil is extracted by boiling the seeds in water. The kernels 
contain about 40 per cent, of this. It is a fixed c)il and is thick, pale yel- 
low, bland, and non-drying. It commences to deposit crystalline solid 
fats at iS'^C, and the whole congeals at about 8°. The specific gravity at 
15-5° is *9277, Saponification equivalent 2662 ^ The crystalline fatty 
acids melt at 29° to 30°. With sulphuric acid, the oil forms a thick 
orange red mixture. With cold nitric acid it becomes opaque and slightly 
deepens in colour ; when heated with the acid it changes to a deep coficc 
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A Fibre for making; coarse paper. (IV. R. Ctari-.) STERCULIA 

j scaphigera. 


brown. The portion af the lead soap of the fatly acids insoluble in ether 
• amounted to 68*o per cent., and the liberated acid without any purification 
h.'id a incllin^^ point approximating^ that of stearic acid. The fatty acid^ 
from the lead soap soluble in ether consisted of oleic with a small quantity 
of lausic acid ” iPhnrrn, hid.). 

Medicine. — I'he flowers have a most offensive odour. ** The leaves are ! 
considered as repellent and aperient. Loureiro informs us that the seeds | 
are oily, and that when swallowed incautiously they bring on nausea and 
vertigo. Horsfield adds that the legume is m"ucilaginou.s and astringent | 
Jlf/tf., /«(/.). ! 

Food. — Kspecially in times of scarcity the seeds are roasted and eaten I 
like chestnuts. j 

Structure of the Wood. — Grey, soft, spongy, takes an indifferent polish, j 
Weight eqlt) per cubic foot. ^ j 

Domestic. — Tin* wood is used for house-building and for the construe- - 
tion ol masts and canoes ; it is good for making packing cases (Lfsdoa). i 

St^erculia guttata, Rox-^\; IL Br. hid, /., jjj; Wight, Ic., i. ^9;. ; 

Syn. — cv^iiwx. /Ly/tc? ; S. alata, i 

Vern. — Kukar, yaldar^ koketi, BoMR. ; Goladdrat Mar.; Kaivi't, Tam. ; 
liikrn, haf'pu.iavaya, Kax. ! 

References.— A'.). vvi., F!. huh, h i. C,B.C.,5os ; r>eddo7n<\ F/. Sylv., t. )os ; ^ 
Ihdz. GiuR., Bornh. FI., d 3 ; Th-.vaifrs, Fnum, Ph Zcvl., - V j 
Khrdc, Unrt. Mnlab., IV., t. ; IJsb ui, U. Pi. Bomb., 20, 22j: Royli\ ; 
Ff.hfous 266: (jascltoerR : — Boitbay, Thatui, XIII., .* Kanaro, 
X\\, 76: hid. Foroster: — III., 2>>o ; K., Agri.’‘Horfi.Soc.,In:i,, \ 
'J'r lifts., VII., Si, S3, I 
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Habitat. — A tree fourul in the Eastern and \V’’cstcrn Peninsula.s, Ceylon, ' 
and the Andaman Islands. I 

Fibre. — The iurk of the younger parts of the tree abounds in a very 
strong white flaxen fibre. This was first brought into notice in 1802 by 
Captain Dickenson of the Bombay Military establishment, who says that j 
in Ins time the Natives of the lower coasts of the Wynaad contrived to 
make a sort of clothing from it. It was not customary to manufacture ; 
the bark until the tenth year of the life of the tree, when its size would be j 
equal to that of most forest trees. The tree was then felled, the branches | 
lopped off, and the trunk cut into pieces of 6 feet long; a perpendicular j 
incision was made in each piece ; tlic bark opened and taken off whole, : 
chopped, washed, and dried in the .sun. By these means and without any 
further process it became fit for clothing purposes ('Brans. Agri 
Sac., hid,). The fibre is said to be well adapted for cordage and the 
making of coarse paper. 

Food. — The .seeds are roasted and eaten, especially in times of scarcity 1 
{Lisboa). 

S. Roxburghii, IK///. ; FL Br. Ind,, 1., jyO. 

Syn. — S. LANCK.KFoi.iA, Roxb., not of Cav,: S. ovalifolia, Wnll.; S. 
ALATA, Wall, in part. 

Vern. — Gad-gad a! a, Pn. 

References. — Roxb., F'. Ind., F.d, C.B.C., SoS ; Baden PotvcII, Pb. Pr., 
5f>s\* Giicfctteer, .V.-IP. P., .V., 3o(t. 1 

Habitat. — A tree of the Tem[)er.ate Himalaya, common to the west of | 
the Jamna, and found as far ca^t as Sikkim. It occurs also in Sylhet and ( 
Assam. _ j 

Fibre. — In the Panjab a cordage fibre is made from its bark. j 

S.' scaphigera, Wall. FL Br. Ind.. /., 361. . i 

Syn.— ScAi'HiuM Wallichii, Br, i 
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References. — Kursf, Fi^r. FI. Burnt.. 140; Dymockt IVarden, & Hooper^ 
Fharmacoff * Jnil.y 23o. 

Habitat. — A lofty tree, frequent in the tropical forests along the eastern 
and central slopes of the Pegu Yomah and Martaban. According to 
Kurz it is found also in Chittagong and Tenasserim. It is distributed to 
Malacca. 

Gum. — According to the authors of the Pharmacographia Imitcay the 
FRUITS of this species yield a large quantity of gum, which, in China, is^ 
used medicinally. 

Fibre. — The libkr yields a fibre iKurs). ' • 

Medicine. — The fruit, which in China receives the nr^me of I'ahai^tsse^ 
is used as a remedy for dysentery. It was introduced into France 
under the name of Boa-tampaijnugy but was found to act simply as a 
demulcent. Guibert found in the pericarp green oil, ru6 ; bassorin, 5;q'04 ; 
brown astringent matter and mucilage, r(>o ; woody fibre and epidermis, 
3-20; and in\he nucleus, fatty matter, 2-98 ; saline and bitter exlradive, 
0*21 ; starch and cellular tissue, 31*91 per cent. 

Sterculia urens, Roxh. ; FL Br. Ind., JJJ. 

Syn. — C av allium urkns, SchotL &' E>uiL 

Vem. — Guhuy kulUy gulury gultiy tai'Si, karniiy fauukuy kalrUy lilNO.; 
Kvongc, Manbiium ; Kananujiy tnogul, kjr.ntuji. Monohvk; Flty, 
kituniiy trlevy K^^L; Tclhec\ Sant.M. ; (A//.;, hatihanday Assam ; AVK-iV/, 
I’Riy.v; Takliy KlKKt;; CftorloOy go.ila.*, ('. U. ; lliiiihn. />/«<>//, (•< )N n ; 
A'////, N.-W. P. ; Kulu. ItANDA; Kiurity kutil.iy AjmIk ; KurdUy 

liKCC \N ; Eijltturiy Meuai.S; KiivaJee. kamltiy gTi'ir,;/, gu/u, 

Ruluy kariiiy phuiruky -dndoy kuHiriy guiur, kadttt, ; P /nuirtikit, 

kdvaP, kunduluy kttrai, kattdiRy gwifii, MaR. ; Karaiy kada. iti:/. ; Vt/- 
/uy put alt y rellay houtaliy 'Fam.; Tahsu. talbsuy keraln’y irru putiiki 
chettuy fansiy kavii**y taCfasiy tanuku mdnuy thubi',i.ry 1 ’kl. ; 

Pendriy KsH. 

References. —A*. FI. Ind., Ed. C.B.C.y 507 ; Brandisy I'or.Fl.y 33; 
KurZy For. E'l. Burnt. . /., i3Sy i36 ; (lamblt', 3fuft. I xmit.y 46 ; Dais, 
Gribs, y Bomb. F!.. 23 : Rev. . 4 . Campbell y Kept. Eton. PLy Chufia Nagpur y 
No. ^243; Sir W. Eliioty FI. Andhr.. 5J, Af;, 17^^ 173’> O' S/iaughnfssVy 
Brmg. Dispens.y 225 f Irviney Mat. Med. Patnoy 4O : Ifvmoi k, Mrd. 

W, Itid.y 2n I Kd.y JI2 ; Dymorky Warderiy tV J/ooprr, Pharmarog. In i , 
J.y 22d< j Year-Book Pharm.y iE'jHy 2SX ; Birdivood y Bomb. Prod., ft, 257 ; 
Atkinson, Him. Dist. (X, N.-W. P. Gaz.), 7^i : I’se/ulPi. Bomb, (XXV. , 
Bomb. Gci0.)y ig, 229, 250, 3<.3 ; Econ. Prod., P., Pt. I . {Gums' and 

Resins), 3y 4; Gums and Resinous Prod. (P . W. Dept. Rep!.), tg, 4S ; 
AW' Reports., f<S'7g, 34 ; Man. Madras Adm., //., A'.'i' ,■ Srleettoris fmm the 
Records of the Madras Govt., fb^6, H-g ; Settlement Rrp^trt.'i '. --Central 
Provinces, Upper Godavery, ; Raiporc Dist., fb, 77 ; thhind'tvaro , i t i ; 
Nimar, J (>6 ; Gazetteers : — Bombay, V., 2b s ; VlP, 3 9 ; AV // ., 2$ ; N.- IV. 
P.y Bundelkhandy I,, yg ; Agra, IV., l.xix ; Agn.-Horti. Soc . : — Jnd., 
Trans., VII. , 81 ; Pro., 88 ; jour.. New Series, /., Scl.y $8 ; VII. , 148 ; 
Ind. Forester ’.^iri.y 200 ; IV., 227, 232, 322 ; VI., toi, ii>8 ; VIII. , 377. 
378, 4tr ; IX. , 75 ; X, §49 ; XII., app. 7 ; XI 1 1., ng. 

Habitat. — A soft-wooded tree of North-Western India, Assam, Fiehar, 
the Eastern and Western Peninsulas, and Ceylon. 

Gum. — It yields a gum called katilu or katira, which belongs to the 
tragacantha series, and which, although inferior to the genuine article, has 
been issued as a substitute for it to the Government hospitals in Bombay. 

It has been repeatedly valued in Europe and has been pronouned worth 
only about 20 shillings a cwt. 

Chemical Comfusition. — I t is completely soluble in cold water, form- 
ing an almost colourless solution. StHin in volume it is slightly opales- 
cent, Thirty grains dissolved in twenty ounces of water h)rms a thick 
tasteless mucilage, which entirely passes through a paper filter. A .solu- 
tion of this strength is neutral to litmus atid not precipitated by alcohol, 
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although a very thick solution is precipitated. It is gelatinized by basic 
acetate and gives a faint precipitate with neutral acetate of lead, but is 
unaffected by ferric chloride or oorax and not coloured bleaue by iodine. 
By boiling with an alkaline solution of cupric tartrate it is precipitated but 
the copper is not reduced. The gum treated with nitric acid yields abun- 
dant crystals of mucic acid. 'I'he mucilage possesses little or no adhesive 
power. From some comparative experiments made with codliver and 
" castor oils it appears to b<i about equal to Iragacanth as ah emulsiying 
agent {Pharm. Ind.), 

Fibre.—T^e liber yields a good fibre, samples of which were seut from 
Berar to the Paris Exhibition. Specimens sent to Kew in 1878 were tested 
by Mr. Routledge of the Ford Paper Works, Sunderland, and as regards I 
their yield when converted into rough paper-stock, he reported that, the | 
bark of S. urens yielded 59*3 per cent, of green fibre, 47 per cent, when | 
l)leached, and that the fibre was a good strong one, but it would not pay ; 
to import it from India. The Natives of India use it fur rope-making. i 
Medicine. — The (iCM is used medicinally by the Natives as a substitute 
frtf- tragacanth. Amt'ng the Santals it is considered a useful medicine in ^ 
throat aflections. 'I'he LF.wE.sand tender branches steeped in water yield i 
a mucilaginous extract which is largely employed in the pleuro-pneumonia ! 
of cattle. I 

Food. — 'Fhc SKEDS, which are oblongand chestnut coloured, are roasted I 
and eaten bv the poorer tribes of Natives such as the Gonds and Kurkis ! 
of the Central Provinces, but arc said to possess cathartic properties. In i 
some parts of the North-West Prininces they are roasted, ground, and I 
made into a sort of cutTce. The gum, under the name of karat^g-ond, Is 
larg<.‘ly used in Bombay in the manufacture of native sweetmeats iDymock). 

Structure of the Wood. — V'erv soft, reddish brown in cohair, with 
lighter coloured sapvvood. Weight about 421b per cubic foot. It has a j 
most unpleasant smell. 1 

Domestic. — The wood is used for making native guitars and children's 
to\s, and also as fuel. 

Stercuiia villosa, ; Fl. Br. In,}., /., yjj, I 

Vern.— fllNO. ; w.'jTvfwz, piry}>}jay sisi, KoL. ; Gon^ 

Jkfr^ Sani'.m. ; Omak„ oilrla^ salua, Assam; Udi:;\ C'achak; t’f/./rr, 
Gako; Kfjfih'yrm, Lei’Cha ; .M aoh; Buh', Korku ; PiroJiint 

MundaRI; h'tuiiir, barinji^a^ GoNO ; Stsir, Oraon ; 

oshc, massu, PB. ; Gu'khandar^ 

Mf/,;/, lidar, HoMii. ; St:rdijf Sitldludf Mak. ; 

Tam.; Erra-pulikr, I’kl. ; .SYji'./.cu, shi-anvigt, satiginta marut Kan.; 
Shaxni, Bi RM. ; Andaman. 

References.— /Tav/*., Fl. 7nd., Hd. 5/0 ; Brandis^ For. F!., 3 j ; 

Kur0f For. Fl. Burftt.^ /., r36 ; Gamble^ Man. J'imb.f 4^ ; Dale. & Gibs.., 
Bomb. FL, 2J; .^tcuhjrt, Ph. PL, 25 ; Badrn PoTvdL Pb, Pr.^ 5<>V .* Drury^ 
U. JH. Ink., 403 ; Atkinson^ Him. Dist. (.V., A^-H^ P. Gas.\, 79^ : 
ful PL Bomb. ( V.VF., Bomb. Gas.), 229, 25^/ Roylc, Fibrous PL, 
266; Lioiard, Mom* Poprr-mtikirig Mat., ; AWc Reports, tS7Q, 3j ; 
Ni<h<fhon, Man. Coimbatore, 40 : Adm. Rrp. Chuha Xagpur, iSSs, 2S ; 
Gaaettrrrs -.’-^Bombay, Kanara, XV., : A.-IT. /*., Him. Dist., .K., ; 

Agra, /V., ^9 : Mysore &' Coorg, /., 4S ; Agri..Horti, Soc., Ind. : — Trans., 
17 /., Sr : VII/., 274: 'Jour.', /V., 20^; 17 ., i3S't4f : 

177: .V.. SeL, ; XHl.,, 417, 047 : Ind. Forester, /., 367: If., / 7<5 ; 
VII 4J4 : IX., 377 : A'., 32S ; XI., 272, 33 1 ; XII., 73 • XIII., / ig. 

Habitat.— A tree of North-Western India, Bengal, and Malabar, and 
the Tropical Him/ilaya from Kumaon eastwards. 

Gum.— It yields a light pellucid gum, which exudes freely from scars 
on the BARK. It is only slightly soluble and has no adhesive properties. 

s 2862 


CHEMISTRY. 


FTBRB. 

2853 

Liber. 

2854 


MEDICINE, 

Cum. 

2855 

Leaves. 

2856 

Branches. 

2857 

FOOD. 

Seeds. 

2858 

TIMBER. 

2859 

DOMESTIC. 

Wood. 

2860 


286X 


GUM. 

Bark. 

2862 



366 


Dictionary of the Economic 


STEREOSPERMUM 

fimbriatum. 


The Padri— a Medicinal Plant. 


FIBRE. 

Liber. 

2863 


FOOD. 

Root. 

2864 

286s 


UEDICINE. 

Roots. 

2866 

Leaves. 

2867 

Flowers. 

2868 

Juice. 

2869 

TIMBER. 

2870 

DOMESTIC 

SACRED. 

Flowers, 

2871 

2872 


Fibre.— A valuable fibre is obtained from the libkr. which is made inio 
ropes and bai^s. It is very strong, and in Southern India and Burma is 
much esteemed for the purpose of making elephant ropes. In Northern 
India the ropes from this fibre are chiefiy used in making cattle ha ters. 
The rope is said to become stronger for a time from being frequen y 
wetted, but if constantly exposed to moisture it seldom lasts more lh.'in 
eighteen months. A good paper is said to have been made from 1 in 
India, but the samples of fibre sent to Europe were n(>t favourably reported 
on as paper-making materials {sec Kezv Bulletin j . 

Food. — “ The root of the tree is eaten on the hills {Atktnsjn)* 

STEREOSPERMUM, Cham. / Gen. PI.. IL. J047. 

Stereospermum chelonoides, DC. ; FL Br. Iml. JV.. jcVj / 

[ \yight, Ic., /. 134^ / Bir.NO.NlACE.l-.. 

Syn.— BlGNONlA CHELONOIDES, Linn.; IIeTEROPH RAUM A C HELONOI Di- S, 

Dais. & Gibs. , . 

yern.^Pader, padri, parral. HiNi).; Pandntr Lomakdaga ; / 
KhakWAK; niarmar, atccipah. 
roiu, Assam; Pareya-ainval. Cachar ; 

Shifiyen. Lkpcha ; Sirpany, Micni; ^ 

Magh; Taitu, Berar ; Padunn, lUiiL; 

tuafuka. Bomb. ; Kir.,eL tuatuka. bad id. padinu,', :r/, Mak. , / - /r , 

pon-padira. pathiri. vcla-padrl, ^ Kyi. x 1 a^ada. hayu. kaju , 

moka-yapa, piin'd, Tel.; KfiUhutra. kall-mh, iha 

mnradakarji, Kan. ; Nui-udi. vtulla.t. Cookg ; J hakuppo, tha-Kha.. 

hpo. Bvrm.; Lunu-madala. ela-palol, n 

References.— y5C., Prodr., IX., 210, ■ Ro.rb., PI. f"/-/-''' 

Brandis For. FL. 352; Furs, For. PI. hurm.. IL. ; Ayo/'m*,/.. 

Svlv., t. 72; Gamble, Man. ^ u’L\v7m)' ‘Li Pi' 

Rhccde, Hart. Mai., VI.. t. 2S : >(' (•'[/ L,, i: 

S4S ! Birda,ood, Bomb. Prod., 3Xi ; 

Gae.), inb, 2()0; GoBeileers Bombay, .M- ,b ; 

X., 3r3! Mysore & Coorg, /.. SI ^ ' 

IV.. 12^. f35 ; VI.. 49: Ind. Forester ^ III.. 204 ; IX.. SS^- 

Habitat.— A targe, deciduou.s tree, met with througtiout tlie 
parts of India, from the Tarai of Oudl, and Assam to Cey on 

Medicine.-The roots, i,f..ave.s, and i lowers aie used nudiun.! l.v 
The roots and flowers are said by Ainslie to be prescribed b> the V > i.uis 

in infusbn as a cooling drink in'fevcrs and Rheede, who epeaUs o th e 

tree under the name of PadrU. says that f 'J ice o o tie infusion is 
with lime juice, i.s of use in maniacal cases. I he do^c of the mlusion 

^'^'^Stracture'^of'^the Wood.— Reddish brown or orange coloured, dose 
and even-grained, elastic and durable, but soft. It takes a good po.isb. 

C.i“d“wood i, ..cl fo. .»n,« .™d bo.,.c.b„ad. 

imrandlrAss"! for making tea-boxes. It is also employed m various 
kinds of fancy work. The highly-.sccnted flowers arc much used 1 1 
IJombay as an offering to the gods. 

S. ambriatum, DC.; FL Br. Ind., IV., 3S3. 

Syn. — Bignonia fimbriata. Wall, 

Vern. — Than-that, Burm. n u -yjt . 

References.— Ot'., Prodr., JX., in; Kurz.For. FI. Burm., II., 2.!‘ , 

HabitS”— A’tall, deciduous tree, found in the tropical 
ban and Upper Tenasserim, up to an elevation of 3,000 feet. It is aisiu 

buted to Malayana. 
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Ki; ; Ptuulrit C. P. • J-hiilifata'iht ^ MfcLci>!.\T; Unt katitr, 
); N.-\V. P. ; PiiiLi!., kaHhuim, summc, Pb. ; Pr,n, 

^ Piirtil, f>iidci,i!. />ah<ul, BoMU. ; Pudal , paiUntn, pcirii! , kala~ 
Ian. ; J\iipri, /^uuidiitipalusu, Nellore ; Padri, Tam. ; Kala-t^oru, 
'kushi-t I ; litiday, bipa, vulujuuitri maradnt 


Structure of the Wood . — 1 loartvvood small, dark brown ; sapwood light 
brown. It is very hard. Weight 541b per cubic foot. 

Stereosperraum neuranthum, Kurz Ft. Br. I ml., IV., 382. 

Vern. — Than-day^ Hukm, [2.i0. 

References. Gamble^ M an. Timh.y 277 ; Kurs^ Far. FI, Br. Burm.y 11 .. 

Habitat.— A tree, 40 to 60 feet high, common in the forests of Pegu and 
Moulmein. 

Structure of the Wood. — Pale greyish or reddish brown, very close- 
grained, fibsous, ratiier heavy, tolerably soft. Weight 33 to 361b per 
cubic foot. ^ 

S. suaveolens, DC.; //. Br. hid.y IV,, p.Sj ; Wights Jc.y /. 1342, 

Syn.— )NI A so AVEflLKNS, AW/;, ; 'IkC' >M A SUAVEOLENS, G. Don i 
Hktekoehkaoma suaveoi.ens, Daia. (ff Gibs. 

yiertX.-~--P,{ral, padaly pndiala, pud, padaria, parur, purula. par. MlND. ; 
Parlu, paruly iihunta, man, Beno.; Pandri, Kuarwak; Kandior, Kul..; 
Padcr, Santai. ; Parnriy Nki’AL ; .S'.'fi/.Mr;;, LERfHA; PatuLi, I.’kiva 
Padary Kcrko 
padar, (loNP 
iian. Bun,; / ‘art 
ji'oriy Mar. 

kuih rakashi-y jxmdn. janu 

kaviy Kan.; /W/r/-/, Sans. 

References.— yjc, ProJr., J .X , zn ; Rnxb., Ft. Imi., Ed. C.Ii.C., zQ.ti : 
BraHiiis. Far. Pi.. dS f hursf, P'or. P'/. Burnt. , 11 ., jjf ; Bvddonic, For. 
Man.. 161,1; (r'ambic, Man. Timb., 27'> ; Dah. IP Gib.^.y Bomb. Fl.y 161 ; 
b>f<-:.vari, l*fi. PI.. 1.4s'; Sir \W Yonr.s. Treat . P! , 1 nd .. V.. iSl ; U. C. 
Putty Mat. Mod. Hind., jody did) DmiocP. .Mat. Med. W.lnd.y 2nd Ed.. 
^^.46; PirdTi'Ood. Bomb. Prod.ySddy .U;/ I'.seful PI. Bomb. (XV P., Bomb. 

/ Btfxwdiy .Man.. Nrllorr, gi) ; Gazetteers Bombay y .V^'^, 
7 ^; A.-lt'. /., H2; IV.y )xxiv.; X.yjJd; My.\o-e and Coory. 1 1 ^3 : 
IT* 7 : Aijri.^liorli. Soc. :-^lnd.y Teur., //., J0/ VI., jg ; .\lll.y 2 gs • 
New Striesy ['fl.y ,dj . fad. Forester :-^l 11., 2uJ : IV., 323 ; Vlll.. 

^ 126 ; X.y 326 ; Xfl.y 31 1 ; A7//., 121. 

Habitat. — A tree, 36 to 60 feet high, found throughout moistcr India, 
from the MirnAIayan Terai to Travancore and Tcnasscrim, and in Ceylon. 
In th<' Himalaya it ascends to .altitudes of 4.000 feet. 

Gum. — Tht^ HARK yields a gum, one of the dark-coloiircd Hog or 
Tragacanth series (U a//). 

Medicine. — 1 he i low ers and root-bark aroused medicinallv by the 
Natives of Indi.i. The former are given by the Hindus rubbed up with 
honey to check hiccup, while the latter is an ingredient of the preparration 7^.9- 
amiHa (see Desmodiura gangeticum, DC. ; Vol. III.. S2), and is thus largelv 
iLsed in Native medicine. It is considered cooling, diuretic, aiul tonic, and is 
generally given in combination with other medicines. The ashes arc used ; 
in the preparation of alkaline water and of caustic pastes JAj/. j 

Med.). 

Structure of the Wood. — Sapwood large, grey, hard; hcartwood small, j 
yellowish brown, beautifully mottled with darker streaks, very hard, I 
seasons and polishes well. It is fairly durable and casv to work, i 
Weight about 461b per cubic foot (Gamble). ' { 

Oomestic. — The wood is much valued for building and makes excel- ' 
lent charcoal. 

S. xylocarpum, JViir/,/, ic.. 1. 1333-36; FI. Br. Ind., IV., 383. 

®y“-~Bir.NONIA XYt,OC.\RPA, MwA. ; .SPATllODEA XVLOCARPA, Brattdia ; 

I KCOMA XVLOCARPA, G. Don. 

Vern.— Bomb.; Kharsinft, hersinffe. Mar.; JaPmansnl, son- 
dar-padaly Mandla; Dhdtamaray dhotte, Gond ; * 7 W(>, Kurku; Va~ 
dencarni, Tam, ; Ghatisinjt, Kan. 
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Stones used for building 


References.— Prodr, ^ IX , t6g; Roxb„ FL Jnd., Ed, 404; 

BrandiSf For. FL, 340: Beddome, Fi. Sylv„ t, 70; Gomblr, Man. 
Timb.,270; Dale. & Gibs., Bomb. FI., ISO; Dymock, Mat. Med,, IK, 
Ind., S44 ; Lisboa, U, PI. Bomb., 10$, 167; Ind. Forester, III., 204; 
X., 222. 

Habitat. — A tree, 30 to 60 feet high, common in the Deccan Peninsula, 
and extending north to the Satpura Range. 

Resin. — The wood contains a resin which is e.\tracted by the Natives* 
of Western India. For this purpose they u.se two earthen pots, the upper 
of which has a perforated bottom, is fitted with a cover, and is luted to ^he 
mouth of the lower pot. The wood in small pieces is plaiped in the upper 
pot, and the whole apparatus is heated with cowdung cakes. The resin 
drops from the wood into the lower pot and is there collected. It is a thick 
fluid of the colour and consistence of Stockholm tar (Dymock), 

Medicine. — The resin is used as a remedy for scaly erruptions of the 
skin. Its properties seem to be similar to those of Pine Tar (Dyinock). 

Food. — The young seed capsules are eaten as a vegetable {Lisboa), 

Structure of the Wood. — Sapwood large, grey ; heart wood brown i^nc 
very hard ; tough and elastic, close grained. Weight 471b per cubic foot. 

Domestic. — The wood is used for cabinet-work. 

Stillingia sebifera, Michaux., sec Sapium sebiferum, Roxh. ; 

[ EuPHORin.vCK.^ ; Vol. VI., Pt. I, p. 472, 

STONES, BUILDING ; Ball, in Man. Geoh^^y 

[ of India, 111., 5 72. 

Stones, Building. 

The subject of the occurrence of stones suitable for building has l>ec!n 
treated of at various other parts of this work, see Gneiss, Vol. III., 517 ; 
Granite, Vol, IV., 176; Marble, Vol. V., 180-186 ; and Trap, Vol. VI., Pt. 
II.; but it has been thought necessary to give here a short collective article 
on the subject as a whole, in order to furnish details of the stones which 
have been found in India best adapted for this purpose, the methods of 
working them pursued by the Natives, and the amount of stones of this 
class produced in India. 

References. — MasonlB urma df Its People, $>^7, 7.75 ; Manual , Geoloiiry of 
India, Pt. Illy {Ball, Hron. Geo!.), 446-443, 41^6-473, 572555; Bolen 

Powell, Pb. Pr., 36 , 37 ; Buchanan, Journey tlirniafi Mvs>)re and Cnnnra, 
&e., Vol. Urn, 441 ; .Moore, Man., Trichinopnlv. 66 : Bomb., Admin, Rep., 
1871-72, 364, 36s : 1872-73, 376 ; Settlement Reports: — Central Provinces, 
Chanda, 106 ; Nellnre, para. 4 ; Nai;pore, 276 of Suppl, ; Gaeettcers : — 
Bombay, II., 38; V., 22, 28$; VI.,‘ ii, 200, 201, 24 <, 246, 234, 258 ; 
VIII., gr, 92, 262; X., it; Punjab, Delhi, i 3 o ; Central Prtrvinces, $9 ; 
Mysore < 5 / Coorg, II., 3, 841 ; IV, W. Hunter, Orissa II., 36 , /Xpb. II. ; 
Tropical Agriculturist, July 1889,6; Balfour, Cyclop. Ind,, III., 240* 

Suitable Stones tor building. 

The following account of the stones which have been found most suit- 
able for building purposes is an abstract of Mr. Ball’s article on the same 
subject in the Manual of the Geology of India : — 

Gneiss and Granite.— Most of the so-called granite of India is a grani- 
toid gneiss resulting from the excessive metamorphism of|sedimentary rocks. 
The varieties of these which are suitable for building purposes are very 
numerous. As building stones, the dense crystalline unpolished varieties 
are the most durable. In the alluvial tracts of Bengal ancient buildings of 
stone are of rare occurrence, but in Behar many temples arc found in the 
construction of which granite was employed. On the East Coast, again, 
from Midnapur throughout Orissa, the use of granite in the construction of 
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temples seems to have been common, and in Orissa Hindu temples and 
deities are very frequently made of granitiferoiis gneiss. In Madras, in 
the Ganjam district, on the Nilghiris and m Chingieput, granites have 
been extensively used in the construction of temples ; and in the last- men- 
tioned distriel there is a wonderlul series of temples which have been 
carved with an incredible anvuint of labour out of solid bosses of granite 

In M\sore a variety of gneiss is obtained which can be split into posts 
20 feet high, and these have been us *d for the support of telegraph wires. 
Some of the gpeisses of Southern India are wonderhdly susceptible of fine 
carving, an instance of which is the ring^^ appended to the drooping corners 
of some pagoda* buildings. These rings, the links of which are moxable, 
and the projecting corntrs, are carved out of single blocks of gneiss. It 
will thus be seen that the use of gneiss and grarute in tlie construction of 
temples was very common throughout Southern India, but except for 
purely local purposes. 77’i? , the construction of britlgcs, etc , where, upon 
economical groupd.s , the rock nearest to hand has been made use of, the 
varieties of lliese stones haw not, on account ot their hardness, commended 
llitnnselvcs as building materials to English engineers. There are through- 
out the country no English buildings of importance, in the construction 
of which these materials iiave been used except f* r rough work. 

Limestone ond Marble. — A detailed account of the occurrence of 
stones of this class will b<‘ found in am^ther portion of this work. It will 
!)e, therefore, suthcient to add here that the abundant supplies of Indian 
marble have* tn^en but little utilised for public buildings by the English 
in India, as it has l»een found cheaper either through the at present in- 
accessible position of the principal marble quarries, or the difficulty of ob- 
taining skilled labour at a low rate, to imp<irl Italian marble than to use 
the Indian article. It is extensi\ ely employed locallv both in the building of 
temples and for internal decoriilion, but there is not much general demand 
for any of the Indian marbles. lamcstones occur abundantly throughout 
India, and arc in some places extensively used for l)uilding pumoses. 
Thus in Gu/erat a more or less calcareous rock, for which Dr. Carter i 
proposed the name “ Milcolite,’' has a very wide distribution. Its greatest 
development is in the Gir hills, where it rests on an arenaceous clay; it is 
largely made up of f(»rainlnifera, and is supposed to be of the pleifxene 
age. As a building stone it is admiralily suited for some purposes, but is ■ 
s;iid lobe incapal>lc» of sustaining great pressure. It is largely quarried ; 
about 12 miles from Eorebuntler, whence it is shipped to Hornhay. It has j 
been freely utilized in the erection of many of the public buildings of that I 
city. The limestones near Simla have been iiiilized in the construction j 
of most of the larger buildings of that town, such as Viceregal Lodge, the ; 
Towm Hall, the Clubs, the Court, etc , etc. j 

Several of the recognised formations in India, the 1 
Vindhyan, (iondwana, Cretaceous and Lertiary, afford sandstones suitable j 
for binidin^, and some of them have, from very early pericKis, been largely 1 
used for this purpose. Thus the Vindhyan series have furnished the great 
monoliths or lats, some of which arc saici to have been erected about 250 
years FLC., and which afford striking evidence of the size ot the stones 
obtainable from the Vindhyan sandstones. The quarries at Dehri on the 
Son are the most eastern of all those which have been opened in the 
Vindhyan rocks. These arc largely worked in connection wath the Son 
irrigation and canal works. The stone is a compact, wdiitish sandstone, . 
susceptible of artistic treatment, and very strong and durable. The next 
locality of importance w^herc there are quarries, is Chynar, where the 
(langes affords a ready means of transport for the building stones. 
Henares and other cities and towns of less importance have largely used 
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the Chunar sandstone, and even to Calcutta a certain quantity has been 
conveyed The next quarries are those of Mirzapur, which, with those \if 
I'artabpiir and Scorajpiir, have supplied bothMirzapur and Allahabad with 
material for the construction of their buildings, both ancient and modorn. 
Sandstones of this formation have also been extensively worked at Ciw alior, 
in the construction of forts and temples ; but perhaps the most imoortant 
quarries in India are those in the Upper Bhaurers to th^' south ol Uh.iirt- 
pur at Fatipur Sikri and Rupas, which have furnished building materials* 
since the commencement of the Christian era, to the cities of the adjoining 
plains. Portions of the Taj at Agra, Akbar’s palace at Fatipur Sikri, the 
Jamma Masjid at Delhi, and buildings generally in Agra, Delhi, and 
Muttra, have drawn upon these quarries for their materials. 

Among the sandstones, too, of the Gondwana series, there arc several 
varieties which are suited for building purposes, and w'hich have already 
been made use of to a small extent. Thus those at Barakar have Ixieu 
quarried large! v for local use in the construction of the Barakar bridge, 
and for various purposes in connection with the hiiast Indian Railway. 
A considerable portion of the new High Court in Calcutta is also birh of 
this material, and as it is readily accessible at the terminus of the Barakar 
branch of the railway, thi.s rock will probably be always more or k;ss used 
for purposc.s for wiiich brick is not suited. Some ol the beds in the 
jab'ilpur group ) ield a useful building material, and a very hard indurated 
variety, which occurs in the station itself, has be(M\ largely quarried fot 
le>cal purposes, atid is the stone of which the viaduct over the Narbada 
below Jabalpur was built. 

I'he sandstones of the eocene beds in the Himalaya have, at Dagshai, 
Kasauli, Subathii,and Dharrnsala, furnished excellent building stones. 

Litter itc - — This name has been applied to a group of tertiary rocks 
which are very widely spread throughout India. By the Native^ lltey are 
largely used for building purposes, since they are easily worked, harden 
on exposure, and some varieties are fairly durable. In the coastal tiis- 
tricts many temples, .some of considerable antiquity, have been Iniill oi 
this material and appear to have stood well. Recently, it has been nmeh 
emploved in Oris.sa in connection with irrigation operatit>ns, and has 
given engineers much satisfaction. Dr. Balfour gives the Arcade In- 
quisition at Goa, St. Mary’s Church, Madras, and the old fortress at 
Malacca as examples of its use in the construction of V)uildlngs by huro- 
peans. Where of poor quality lateritesoon crumble.s away wh* n exposed 
to the influences of weather and moisture, but when well selected, continued 
exposure to atmospheric influences or wet, as in the case of tanks and 
bauries^ only tends to improve the stone. Most of the religious edilic es 
and tanks constructed of halcrile show the lines and angles of the carvings 
as sViarply as tliough fresh from the Imilders’ hands. 

Slate . — The great majority of the Indian slates are so i.n perfectly 
fissile that even tolerably thin roofing slates cannot be produced from 
them, and in consequence of lhi.s they are not generally well adapted for 
sloping roofs. Kven wdiere locally an exceptional degrc'O of fineness of 
texture and capability of sub-division is present, it cannot be counted on to 
extend through a large ma.ss. Thick slates, wdiich are not suitable for slop- 
ing roofs, may, however, be employed for flat roofs and for paving instead 
of tiles. In this way, owing to their .strength, they may be used of a much 
larger size than it w'ould be safe to employ tiles, and stretching from beam 
to beam they may actually cause a great economy in timbering, and the 
concrete which is laid upon tiles might, wdicre slate is used, be very 
siderably diminished. Another advantage of the use of large (lag-1 ike 
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. slates would be that as the number of joints are diminished the chances of 
leakage are lessened, and so also the consequent cost of repairs, 

STONK-CUTTING AND POLISHING. 

h'rom the very earliest periods the Natives of Hindustan have been 
workers in stone, and some of the structures raised by the ancient 
Hindu.s are wunspiciious for the exquisite polish they have cuntri\ed to 
give to even the liardest rocks. Numerous quarries exist througliout India ‘ 
from which,, as above mentioned, large supplies of good building stones 
are obtained. ^The methods of \\orking these* employed by the Natives, 
dirfcT largely according to the hardness (if the materia!. Where this is 
soft, as in the case of lateritc, the soil i.s first removed and the rock smooth- 
ed,on its surface. A space about 12 feet each way is nc.xt divided into 
slabs I foot snuare, the grexn c.s between them being cut vs iih a light flat- 
pointed singlc-!)!aded pick. 'I hcse .<-lab.*<are raised successively by a tool 
sotnething betw tvn an adze and a mattock, a single stroke (#f w hich is in 
^etietal .sufheient U> delaclt (‘ach slab in>m its bed. The blocks th.us cut and , 
.raised are then pul aside, the bed once more smoothed, and the operation 
resumed till the pit reaches a depth of 6 or 8 feet, wht‘n,as it is no longer | 
convenient to remove the stones by hand or ba.sket, a new pit is cut. ■ 
\\ here the stone is hiarder, as in the case of granite, it is split by means 
of wedges. A Iniimber of small square liolc-^, about inches in diameter, 
and 4 im hes are cut in the lim? where the stone is meant to split. | 

W’hen the rock or is very long or deep, these holes mu •>t be almost J 

contiguou.s, but when the surface to be split is small, they may be put at 
cons derable di.stances. Blunt wedges of steel are then put into the holes | 
and each is struck liv its turn until the stonesplits, which it does in almost i 
a .straight line down to the bottom of Utc mass. I hese purely Native , 
methods of stone-working have now’, however, been almost wholly super- ; 
seded by the use ot explosives, ahh 'Ugh they are still sometimes employed 
in rural districts for the stones used in building Native houses. 

h'or dressing slont's, pr('j:iar;itorv to polishing, the Nati\'C5 of India 
use a small steel chisel and an iron mallet. The chisel in length is 
not more tlian 6 inches and tapers to a round pc>int like a pencil. The 
iron mallet does not weigh more than a few pounds. Its head is fixed on 
at right angles to the handle, and has only one striking face which is 
formed into a loierably deep hollow’ and lined with lead. The stone having ; 
been dressed with these instruments is next smoothed with water in the i 
usual way and is then polished. This is accomplished in a very rude ; 
but eflicient fa.shion, A block (>f granite of considerable 5120 is rudelv i 
faslnoned into a shape like the end of a rough pestle. The knver face of | 
this is hollowed out into a cavitv and this is filled with a mass composed j 
of pounded corundum stone mixed with melted lac. I^y mtx'ins of two | 
sticks or pieces of bamboo })l.'ice{] on each side of its neck and f>ound ; 
together 1)V cords whicli are twisteil and tightened by sticks the block is’ 
moved. The weight of tlio whole is such that two workmen can easily 
manage it. They sit themselves upon, or close to, the stoiuMvhich they 
are to polish, and by mo\'ing (he block backw’ards and forw ards between 
them the polish is imp.irted by mean.s of the mass of corundum «and lac. 

PRODUCTION OP BUILDING STONES. 

From the statement published by the Revenue and Agricultural De- 
partment of the Government of India, showing the quantities and values 
of minerals pr(»duced in each liritish Province and Nati,ve State of India 
during the calendar year of 18S9, it appears that a lot.il of 146,959,054*07 
tons quarry stones, valued at [<5^84,044, was obtained during that period. 
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Of these 47^966,802 tons,valiied at R 13,84,732, were granite; 9,505,127 ton?, 
valued at R 15,35,247, were limestones; 749,558 tons, valued at ^4,36,1914, 
were laterite ; 559,835 07, valued at R8,02 ,522, were sandstones ; 58,007 tons, 
valued at R 1,19,843, w^ere slates ; 791,992 tons, valued at R4,5 1,867, were 
trap; 1,031,251 tons, valued at R 3,90,484, were clays, and 296,482 tons, 
valued at 1^3,63,035, were stones of other kinds. Bengal, with an outturn 
^ 139^309,772 tons, valued at R 10,31,1 22, was tlie largest prexlucing pro-^ 
vince; next came Madras, with an outturn of 2,357,266 tons, valued at 
R6,96,625; then Bombay, with an outturn of 1,391,075 tons, valued at 
R 10,22,552; then R£ijputana, with an outturn of 1,054,16^1 tons, valued at 
1^3^43*584, and then Mysore with an outturn of 442,544 tons, valued at 
R 8,10,429. The other provinces produced smaller amounts. The quan- 
tities produced in the Centra! India States are not shown in the return. 

StoraX) see Liqmdambar oricatalis, Miller : Ham am elide®.; Vol V., 78, 

STORKS. 

The family of CiCONID.^ or Storks, comprislnjif three jjenera, ?'/>., Cironia, • 
Lcptoptilos, and Xenorhynchus, contains the adjutarU biuls as wdl as the true 
gtorks. Six species of Ciconid.* are found in the Indian Peninsula 

Storks ; Murray ^ Avifauna 0/ J 5 r, IrnL, II. y 64^. 

1. Cicoma alba, Eelon ; Jerdony Birds Ind., ///., 

The White Stork. 

Vcm. — Laf;~lagy ujU, haji4ag4agt Dhdk, N,-W. P. ; IVaairmr, 

kofiga, Tel. 

Habitat —Found all over Northern, Central, and Eastern India. It is 
a cold weather visitant, and is not present all the year. 

2. C. Icucoccphala, Gm. ; JerdoHy Birds Jnd., JlL, yjy. 

The White-necked Stork. 

Habitat — Found, but with less frequency, all o\Tr India, British Burma, 
and Ceylon. 

3. C. nigpi, Linn.; Jerdorty Birds Ind.y III., 735. 

Tub Black Stork. 

Habitat.—A winter visitant, found all over Northern, Central, and 
Eastern India, 

4. Lcptoptilos argala, Lath. ; yerdon. Birds Ind,y III,, 7^0, 

The Adjutant. 

Vcm. — Hargilay diistoy Hind.; Chaniari-dhauky Beng. ; Garur, 
N.-W. P. ; P ini-gal a-kong a, Tkl. 

Habitat. — Found throughout the greater part of India, Burma, and the 
Malayan Peninsula, rare in the south of India, and absent in Malabar, 
where it is replaced by the next species. 

5. L* javanicos, Horf. ; Jerdon, Birds Ind., III., 732, 

The Lbsser Adjutant. 

Vcm. — Chinjaray chandanay chandiariy HlND. ; Madanchur, modun- 
iiki, Beng.; Bang-gor, Purnkah ; Dodal-kongay dodal-gatti-gadu, 
Tel. 

Habitat. — Found in small numbers over nearly the whole of India, 
frequenting marshes, paddy-fields, and the edges of lakes and rivers. 
Common in Southern India. In distribution it extends over the Malayan 
Peninsula. 

Domestic.— The undertail covers of birds of this family, composed of 
long, lax, feathers, are known as mnrabony and were formerly much 
esteemed as ornaments and for ladies’ head-dresses. The down of the 
young adjutant bird is also made into ladies’ boas and victorincs ; See, 
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Feathers* V'ol. 1 11 ., 321. The adjutants and true storks are aU more or 
•Jess foul feeders, and in the Hast du much service as scavengers. 

6 . Xenorhynchus asiaticus, Lath,; Jerdon^ Birds ind.^lll,^ 734, 

The Black-nkcked Stork. 

Habitat,— Found over tl>e greater part of India, Burma, and Ceylon, 
and distributed also to Malay ana. 

Stramonium , see Datura Stramonium, Linn, ; Solaxace;e ; Vol. Hi., 40. 

SXRANViESIA, IJndL ; Gen, PI,, 7., 627, 

Stranvaesia glaucescens, LindL ; FL Dr, Ind., JI,, J82 ; Rosacea. 

Sya.— CRAT.fi<;OS OLAUCA, liW/. ; PVK'JS NUSSIA, iiatn. ; CoTONCASTER 
AFFiNis, LindL 

* Vern. — GarmvkaL Kumaor. 

References. — Brandis^ For. Fl,f 210 ; Gamhlc, Mun Tinih.^ 170. 

Habitat. — A small, evergreen tree, of the Central Himalaya, found 
from Kurnaon to Nepal at altitudes between 3,oof> and 7,500 feet, and in | 
ll)e Khasia hills between 4 ,o(K) and 5,000 feet. | 

Structure of the Wood. — Light-coloured when fresh cut, turning j 
reddish-brow/i on exposure, fine and even-grained ; annual rings marked 
by a thin line. Weight 48!!) per cubic foot. 

STREBLUS, Later.; Gen, PL, III., jj^. 

[UrTTCACE-*. 

Streblus asper, FI, Dr, Ind,, F., Wight, Ic., t, igOi ; 

Syn.— i Korms asper a, R*:t 8 , ; Hpicarpurus orientaus, BL ; E. aspsk, 
StiHtd. 

V'’em. — Sior/f, knn hatiufif rusa, dakeyti, Bind. ; Skeora, svaoro, Benc, ; 
St’hora, Patna ,• Hora saijuntr^ Kol. ; SahrafSAK iAi ; Sahuda, Uriva ; 
i'nfffiai, Maom ; Karosni, Gond; Sih/ra, riisa, N.-\V. P. ; Jindi, duhya, 
Pit.; Karvati^ kart-ra, karaoli^ karchanna, rw,s‘<7, Bomb.; Rarer 
iiharKvdi, pui, Mak. ; Praymn^ palpirai, Tam. : Ban’niki, kart vetiia, 
harranki, pakki. Tec.; M'nii, pa nje, Kan.; Op-Hat, Blrm. ; Geta-netui, 
Sing.; Sukhotu ka , S a n .s. 

References. — Rf>.xk-, FI. Ind., }id, C B.C., 7 14; Brandis, Far. FL, 410; 
Kars, Far. Fi . Burnt., IL, 464, 46^ ; Btddrnte, Par. Man., 221, t. J 6 . f. 1 / 
Gamhle, Afan, l imb , 3:6 ; Trimen , Sys. Cat. Cty. FL, AJ ; Dale, & Gibs., 
Bomb. FL, 24111; Rev- .'I Campbell, Rept. Eean. PI,, Ckutia Najiebur, Ad. 
A4/7 ; Sir JV'". FI Hot, PI. AnUhr., 24 ; Sir n". 'Jones, Treat, PL Ltd., V., 
1^2 ; Rheede, . .Mai., /., f. 4b ; Jr%iue, Mat, Med. Patna, - (/. C. 
Dutt, Mat. Med. Hind., ; Birdziood, Bumb. P/xid., * Atkinson 
fiim. Dist, {X., A\AV. P.Gae.), 3 i 7 . 7 \i; Vse/ul PL Bomb, (XVP,, 
Bomb. Gae.), i2j ; Rept. Aa^^ri. Dept. & Frpt'r. farms, Madras itb'Sj-^3)^ 
to ; ( tAb'd-S4}, to. 4(i, 47 ; Strettel, Adrv Sources of Revenue for India, S 
St ; GaBctteers • — Bombay. XII J., 2S ; XV., 7>V; P., IV., Izxvii. ; 

fnd. Forester, III., 20 S ; X,, S2S- 

Habitat. — A rigid shrub or gnarled tree, found in the drier parts of 
India, from Rohilkhand eastward, and southward to Travancore, Penang* 
and the Andaman Islands. It is distributed to the Malay Islands* 
Cochin China, China, and Siam. 

Resin. — A white resin is exuded by the tree {Kurz). 

Medicine. — The milky juice has astringent and antiseptic qualities, and ' 
is applied to sore heels and chapped hands. The bark in decoction is 
given in fevers, dysentery, and diarrhoia ; Revd. A Campbell). 

SPECfAL Opinions.— § T he roots are used as an application to 
unhealthy ulcers and sinuses. It is said lobe an antidote to snake poison” 
{Civil Surgeon J, //. Tbarfiton, B.A , M.B., Motighyr^). “The powder 
^ the dry root in 5 to 10 grain doses is used with g(X)d effect in dysentery 
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in certain parts of East Bcng^al ” [As^istixni Surgeon Nobin Chundcr 
Dutty Durhhunga), “ Juice is used externally to remove glandulaV 
swellings’’ {Surgeon Anund Chtinder Muherji^ Noakhally). 

Structure oAhe Wood. — White, moderately hard, devoid of heart wood, 
tough, and elastic. There are no annual rings. Wciglit .ibout 75!^ per 
cubic foot. 

Domestic and Sacred.— In Southern India the tim ber is sometimes 
used for cart wheels and furnishes excellent fuel. The tree is good for* 
; hedges, and coppices well. The Tvvios arc used as toothbrushes, and 

i the rough LE.WKS to polish wood and ivory. In 1883, some experiments 

j were made at the Madras Experimental Farms with reference to the 

I value as milk-coagulating substances of various kinds of vegetable 

rennet, and it was found that the milky juice of this plant produced 
rapid coagulation of milk and a very firm curd from which a crude clieese 
! was made. In 1S84 these experiments were continued, and it was 

I found that it yielded better results than did the berries of Withania 

coag^lans “ To s ollorks of milk (drawn at 6-15 a.m ), heated to 

the boiling point and cooled, 25 grains of Withania coagulans seed, ptav- 
dered, was added. To another 5 ollocks dried pruyam juice was added. 
To another the fresh juice of 32 prayam leaves. 'Fhe coagulants were all 
added at 10-15 a.m. The milk treated with the fresh proyom juice was 
well curdled at 12-45 P M-, whereas that to which the Withania coagu- 
I Ians seed had been added was only vi.svid, and that to wliich the liry 
I prnyum juice had been added showed no maierial change even at 1-30 

I P.M., and by th-at time the coagulation of the milk to which the fresh 

i proyam juice had been added was complerte. Dry prayam juice, in fad, 

; caused no coagulation. The milk treated with it was not fully curdled 

j till next morning, and this was probably due to natural fermentation. 

! “ 'I'o 4.^ olloc-^'soi raw milk the juice of 16 prayam leaves was added at 

i 10 A.M., and to another 4^ ollocks five drops of rennet extract. Both 

j the samples of milk were curdled at 12-30 p.m. It was not asccTlaincd 

! which of the two had coagulated most quickly. Three ounces of cheese 

j were obtained from each lot of milk,” but this it was found impossible to 
j preserve through the ripening process even with the aid of boro glyceride, 
i The cheese was not marketable, and special means would have to be adopt- 
! ed in a climate like that of Southern India to preserve it until it had 

i ripened {Rep. Exper. luirni'^^ Madras). {Conf. with Withania, Vol. VI., l^t. 

! IV., 269, also Rennet, Vol. VI,, Pt. I.. 427.) 

I In Southern India, in April and May, the twigs of this tree are stuck it? 
j and around the thatched roofs of houses to ward olT lightning. 

1 Strig^, Lour.] FI. Hr. hid, /F., 2()8 ; ScKOPUULARiNKiiL 

A genus parasitic plants. They often do much harm to trojis in 
India. See Saccharura (Sugar), paragraph on Diseases, Vol. 17., Pt. //., 
126 : as also Sorghum vulgare, paragraph on Diseases —(£V/., Diet. Econ. 
Prod.) 

STROBILANTHES, Blume.; Gen. PL, //.. 10S6. 

[ ACANTHACEilC. 

Strobilanthes auriculatus, Nees ; FL Br. Ind., IV., ^57/ 

Syn.— .S. AMPLF-crENS, Nves ; Rueulia auriculata, Wall . 

Vern.— Cada-kalka. harna pahor, Santa la. 

References. — Beddame, Ic. PL Jnd. Or.^ t. 2 \o ; A, Campbell^ Econ, 
Prod.y Chutia Nagpur, Nos* Hiqo, fUSO ; Gamdtcer, N.-W. /^, X., 3fS ; 
Jnd, Foyeslt'r, XIv., is3. 

Habitat. — A shnib, 2 to 6 feet high, common in Central India, from 
* Jubbulporc to Chutia Nagpur, at altitudes between i/)00 and 4,000 feet, 
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The Rum or Assam Indieo Plant. (11^. A’. CUtrh. s ST^OBILANTHES 

' flaccidifolius. 


Medicine, — The pounded lkaves are rubbed on the body during' the 
t*i)ld st.'i^c of intermittent fever. 

Strobilanthes ciliatus, .V<«. Fl. 3r. Ind., IV., 4 ;^g. 

Syn. — R uki.lia cii.iata, WalL; Goldiussia Zknkekiana, Wi^ht^lc.> 

Vern,~AV rvit knniy Bomb. 

References. — It . PL Ind. Or.^t. 2ti ; Dyniotkt Mni.MtcLW. 

• Jnd.^ Svf / GiiSrttctrr^ IHnnihay XV.y 440 ; hid. Forester ^ XlWy 

Habitat. — A very common, erect, shrub, found in the South Deccan 
Peninsula. It* occurs on the Ghats up to 4,<x)u feet ; on the Nilghiris 
and at Mangalrre. 

Medicine.— The plantt has a strong aromatic odour, and is much used 
In domestic medicine by the country-people of the regions where it cccurs. 
The ni ark, with an equal proportion of that of Calophyllum inophyllum, 
is applied as a fomentation in tenesmus. 'I'he juk Eof the bark, with an 
fijuallquantity of that of EcHpta alba, boiled down to one-half and mixed 
with old sesamum oil, a few pepper-corns and ginger, is heated and used 
;u*an external application in parotitis, and equal quantities of the juice of 
the tlowers and of those of Randia duraetorum are smeared over bruises 
{Dymock). 

Domestic. — 'I'hc stems are much used like those of the bambex) in the 
construction of mud walls and fences {Dymock). 

S. flaccidifolius. FL Br. JwLy IV„ 46 X. 

1 'iiF, Kilm or Assam Indigo plant. 

Syn.— S. KCACciru's, Minin; Ruki.ua indigofkra, Grit)'.; R. indigo- 
TiCAy Fortune ; Goi.OFC'.sstA Cusia, Kees, 

Vern. p/hn, romflty ra mpiify Ass.s'^' ; Khunia, kJmns. Manipuk; Khonts 
hoiu- PHAKI AI. ; Sa/troy AngaMI Naga ; Chiniohuy I.iU'TA Naga; Ton- 
homy ton kiuiniy rom y,aSy Khampti ; Mni-yyeey man-kyeCy Bi'R.m. 

References. — DC.y Pnni.y Xl.y 1()4 ; Gunihley Man. 'J'inih.y ; Mosnuy 
Jim inn Its Pei>/>/ey 5 /a, ; IWtft, ( oL h'xhih. Cot.y IT, 5 S?» ,• 

Darratiy Note on ( of ton in Assoniy JQ ; Trotiery h’tforf on Mnnipur Dvi w ; 
Ki fno-t on A'. 7 Tt' IGod. Col. Cf Ind. Kxhib.. IXo. L4S1 ; SfretieiL 

The Ficus hjasfirus in Purntn PropeVy 757 ; Maniiy Pep. on Assam 
Forest Admin, (/A7A-77), /J5 ; Aetri,^IIorti. Sor : — hid., 'Jour.y 11. , 44<d : 
IJLy 2.<J ; VLy 4g, tXy Oy f.fj ; Pro.y 2 ; IX., Sf ; -V., Sel. /<V ; XT, 755, 
Set., 4; {Nerc Scries). VII. , 3(n ; Ind. Forester, XIV. . iS3, 394 i 
four, (yilop. Ind , JIL, 4^2; Smith, Ditt. Fcon. P1..3S3- 
Habitat,— A shrub, found in North and K.«ht IWngal, Assam, and 
Manipur, and distributed to Nt>rlhcrn Burma and Southern China. It 
is often cultivated, and nsually occurs on the lower hills of these regions, 
at altitiKlcs between 1 ,000 and 4.000 feet. 

Dye. — 'The account of the dye of Assam, given bv Dr. Watt in 
the Calcutta Exhibition Cat.alogue, may be here reproduced: — 

“ lioth Mann and Kurz speak of a plant yielding a blue dye, the for- 
mer in Assam and the latter in the Karen country, under the name of S. 
flaccidus. This is prol>ablv a mistake for S. flaccidifolius, .Vres. 1 his 
exceedingly valual)le dye was first made known by Griffith, who met 
with it during one of his Assam explorations. It is pretty generally 
cnllivated by the hill trilx's of the ea.stern frontier, and extends into North- 
Western China. 'I'he plant was called Ruellia indigotica by Balfour, as 
be explains, in the ahsence of .aqy better name. It grows freely on the 
plains of Manipur in a climate not very ditTerent from that of many parts 
of Bengal, Behar, or the North-West t^rovinces, and might bo extensively 
cultivated in Assam. It does not require the flooding, wlvch is necessary 
for the early growth of the Beng.tl indigo plant, and i*^ therefore not ex- 
posed to the danger of having its colour extracted during an exception- 
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ally rainy season. In fact, in many respects, it possesses properties emi- 
nently suited tor a profitable indit;o crop, and in China at least the dye 
is pronounced finer than that obtained from any other plant. It is pro- 
I pagated fret‘ly by cuttings, yields prunings twice or three times a year, 

j and is perennial. It would give little or no anxiety to the planter, and 

< if not sufficiently remunerative to take the place of the Bengal indigo 
I plant, it seems natural to expect that the two plants might, with great 

! advantage, be cultivated together. The rum would fTonrish on the higher 

dry lands in the plantation, and yield its crop probably in the cold anti 
the hot season, while the ordinary indigo might be gvovMi in (he low 
flooded lands and occupy the atlentitm ot the pkinter during the rest of 
the year. At present an indigo factory is idle for more fhan half the year, 
but with Strobilanthes flaccidifolius this need not be so. 

In Manipur the khumn is largely cultivated, and the dye isext»'acted 
forborne use; nearly every owner of a farm cultivates a small plot of it 
and prepares his own d>e. The twigs, about a ft>ot long, are twice or 
three times a year plucked and deposited in large earthen pots filh d with 
water. In these primitive vats they are left for the reejuired time, ami 
> when ready the decoction of a greenish colour is poured into another*’pol 
and violently shaken or stirred by a few twigs. A little lime is generally 
added, and when the transformation of green into blue indigo has been 
effected, the liquid is poured into a small earthen ves«iel and boiled down, 
more and more being added until from the evaporation of the w,'iter the 
vessel is filled with the dye-stuff. A little lime is placed in the mouth of 
the vessel, which is thereafter placed in the sun to complete the drying of 
the dye. In this form it is stored for family use or sold in the market. 

'rhey use the dye in combination with turmeric tc» produce shade's of 
green; with lime and turmeric, browns and almost reds; with lime alone, 
deep blue black; with safflower, purple; and so on as in the ordinary 
combinations.’’ 

The method of dyeing with turn pursued in Manipur has been subse- 
quently to the above fully described by Mr. Darrah as follows : — 

“ Put as large a quantity of leaves of the khum plant into a f>ot as it will 
hold, and then fill it with water and let stand until the leaves become 
partially decomposed; then wring out the leaves gently in the pot, ami 
throw them away; next put cliHtik ur two of shell-lime into i he pot, 
and let stand for 24. hours ; this lime has the effect of precipitating .all 
the organic matter in the water to the bottom of the pot apparently; tlun 
pour off the water gently and scrape cut the sediment; this sediment is 
khumhnng. In from 10 to 12 quarts of water mix one seer of khumhang^ 
and let stand for two or three hours ; then mix 8 chittaks of shell-’ime 
in the pot and let stand for 24 hours; then add a pint and a half of 
heibung* water; stir up the mixture thoroughly, and let stand for 24 
hours; then add 2 quarts of water th.at unco(»kea rice has been washed 
in, stir up thoroughly, and let .stand for another 24 hours; now add 3 
tolas of shell-lime and 2 quarts of ooiee water (a lye prepared from plan- 
tain or other ashes); mix thoroughly and again let stand for 24 hours, when 
the dye ought to be ready for use. If it is not, then more of some of the 
above ingredients will have to be added to it, but only experience teaches 
what particular ingredients are not in sufficient quantity in the dye. 
Wash the cloth to be dyed perfectly clean and steep thoroughly in the 
vessel containing the dye; .squeezing "and pressing it about for 8 or i(» 
minutes ; then wring out and wash with so.?p and water [if soap is not 


* Heihung w^ter, prepared by soaking \ seer n 
culata cut in slices in a pint of water tor 22-24 hoars 
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at hand, rice water water that uncooked rice has been washed in) to • 
t)e used ; this ought to be stale, that is, two or three days oidj. If it is : 
found that the cloth has not taken the dye well, repeat the above process ; 
and hang out to dry in the sun.’* 

The Khdmpti process, as described bv Mr. Darrah, is somewhat similar ! 
to the above : - i 

“ The tops of the plants are cut twice a year, in May and Octr>ber j 

• tied into bundles and irnincrse d in a large earthen vessel containing water, 
where they are loft to sU^^ep about throe days in May and about six days in 
Octt>ber. rhon the voget.able matter is t.aken out and thrown awnv, and 
the liquid, afte^^ Vioing thoroughly stirred up bv means o{ khaloi (a jug- 
sliapocl wooden basket in which fish are put wben caught;, is allowed to 
settle for the? night. In the morning the hf|uid at the top is poured off 
and •the sedimt^nt put aside in an everthen vessel for use as recjiiired. In 
this state the dye (now called tuhn^tuim from w^^m = \^ater and ham-=.^ 
fum) can be retained for six months or so without deterioration. When 
required for use a solution of aslu^s in water \kii(Trfuifit • is added in equal ! 
qyantities to the rinm^hani, and into this is put a small quantity of a mix- ; 
tore comprised of almost equal j)arts of ih.e hallowing ingredients : — (J)j 
the juice of a small esculent plant called Jvii h imkhta ; (2^ juice expressed | 
from the bark (>f the hhat-ghiit tree; ( 3 ) a fluid obtained by squeezing a j 
number of riwr?/// (Cricula trifenestrata) worms into pulp. 'I'lie solution i 
tluis prepared is exposed totlu? sun. and the shade of the dve is tested ! 
from time to time liy dipping in the finger nail, alterations being made ! 
in the quantity of the ingredients according to the depth of the colour! 
required. When the right shade is obtained the thread or cloth is st(cpcd ‘ 
in the licjuid for half an ln.ur, and then expos<d to the sun. The oflener j 
is it steeped and dried, the darker is the blue produced. To fix the colour, j 
the dyed material is placed over a fire in a closed basket till quite hot. ! 
It is then allowed to cool and hnally expo.scd to the sun. This method | 
of fixing the colour is only adopted in the case of cloths highly valued bv i 
the i 

“Shades of green and blai k also are produced by the use of other 
ingredlonls. 'Ihus to produce a green shade, Major Troiter [Report 
Oft Mottiptir D es^ s:i\^ that the Manipuris dip a cloth which has been 
recently dved blue bv the process aV>ove described, in a sc^liilion, which is 
prepared by so'iking. in as much water as it will absorb, a seer of fresh 
turmeric root cut and pounded, and sipieezing out the juice*. The clc^lh 
is then washt'd clean in fresh water, wrung out and steeped thoroughly in 
a pint of heihiiug water, again wrung out and dri<*d in the shade. In 
Assam the leave's of Vigna Catiang, F.yniL (w \^d VI., Pt. IV.), are em- 
ployed along with nhn to give green shades to cotton cloths. 

“ For shades cd black “ an earthen pot is half filled with the leaves of 
the rum plajit and fillc'd up with water. When the leaves arc well soak- 
ed, the pot is put on the fire. Before the mixture comes up to the boiling 
point the leaves are thrown out and a fresh supply of equal quantity of 
leaves is pul into it and warmed. Then the water is taken out of the pot 
rind poured into a wooden vessel. The leaves also are taken off, and be- 
fore the water becomes cool, cotton threads which have previously for three 
or four days been kc pt in water with rum plants are well soaked into it 
and dryied. Under this process, the threads become black. In order to 
make the colour fast, ash water is mixed with the warm rum water ** 
(Watt* CuL Ind* Exhib. Rep.)* 

Strobii'anthes Simonsii, T. Anders.; Fh Br. Ind., /r., 44^. 
Reference,— For. FI. Br, Dunn.^ //,, 2-/./. 
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STRYCHNOS 

colubrina. 


The Snake-wood— a valuable febrifuge. 


TIMBER. 

2934 

2935 


Habitat- — A shrub found in Assam, Martaban, and Tenasserirn. 
Structure of the Wood. — White, rather light, very soft but close-^rainctl, 
of a fine silky fibre. 

STROPHANTHUS, DC.; Gen. PL. IE 


A genus of Apocynaceous plants, comprising about eighteen species, 
natives of Tropical Asia and Africa. 1 he meml)ers of this gruup arc 
small trees or shrubs, or are sometimes climbers. ^ At least five species ar(? 
indigenous to the tropical regions of India, Burma’, or the acjjacent Malayan 
I F*eninsula. Several of them are very handsome plants and wcH worthy 

j of cultivation, but the chief interest in the genus centres 'm the fact that an 

I .active principle separated from a closeK allied African species, is one of 

I the chief ingredients of the arrow poiMins of some African Irilx^s, and has 

I lately been discovered to be a most valuable rerncdN' in tatty degent^;ation 

1 of the heart and other forms of cardiac disease. This active principle, 

I which has received the name of Sir fhanthin. occurs mo'=t abundantly in 

the seeds and is easily separatee! from a watery solution of tVie alcoholic 
I extract by agitating repeatedly with etVuT to remove the fat and colour ng 
I matte»*, and then evaporating the water soUitkm at a low tempierat ure, 

I No experiments appear to have as yet l»een m i.le to see v. beMlu-r Strr» 

I phanthin exists in any of the Indian species. 
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STRYCHNOS, /-/>/«./ Gcr,. PL, //., 797. 

Strychnos colubrina, Linn.; FI. Br. in.!., 71'. ■s’’; , Lc(;,\MACK;r., 

Sjm. — s. BICIKKHOS.'ii'Ai'Sri./ >. MIN'IR, /I’umi'. 

Vern. — Knihiui Uit.T. Mini., .S; Hknc..; . M \L (S.P.) ; 

GtHin^ari-lukri. Bomb.; ICCtj ar^rev! . Mak.; kou.'H hami tt'it . 

tamn-paum^ IfL. 

References.— F'.. F,f. C.U.C., /v./,- Fn. r, , 

201 ; Da’s. &’ Gih.s.y ih*mh. Fl.y /55 ; SO- H *. F: . A)i<ihr., 

Rhp{dt\ Ilort. MaLf 1'//., /. 5 ; Pharm. Mat. hul.. 

//., 202 ; O* Shaiig itrif , /.h:pi >ii...;.j?; Mu-Jr^n Shf'ritf^ SnCt'‘ 

Pharm. /nr/., f tytnot k^ Mat. 11 '. I>uL.2n / /■-•/., 5.1^5.15 ; Vr cr- 

Book P harm.. ih^\o/24(j ; Drury, V, PL lu.L. PL iiooih. 

(.X'-Yg., Bom},. (LisAy 2^>7 * C75 Lin'^rhoten , h.toJ lodir:. </'.«/. 

Burnell , Title YhU), //., 104; Aifri.-I/orti , S,.>r. Jour.^ 

V/., j3. 

Habitat. — A scandent plant of the Western Deccan Peninsula, fre- 
quently met with from the Kor.kan to Cochin. 

Medicine. — Linschoten, in his Voyojyc to the East /ntizes. (\e^\cv\\)i:s \i 
under the name of Snake-wood,'’ and says that in Ce\lonthe Roor, 
bruised in water and wine, is "‘very good and well proved against all burn- 
ing fevers,” and “ against all poison and sickness, as the rollick, wt^rmes, 
and all filthie humours and colune.ss in the body, and specially against the 
stinging of snakes whercf)f it hath the name." Me then goes on to state 
that this is the root which the mongoose eats when bitten in its encounters 
with snakes {see Ophiorrhiza Muneos {VoL V.. 4SS) and Rauwolfia serpen- 
tina ( VoL 17. /V. /., jf/S). 

In India, the wood is much used among the Hindus as a tonic in dys- 
pepsia and malarious affections. Its claims as an antiperiodic have been 
examined by Dr. Bardenis van Berkelow (/?/'//. isf For. i'hir. Erv., April 
1S67, 527), who reports favourably of its action in quartan and tertian 
fevers, and considers that from its cheapness it might be advantagt*ously 
used as a febrifuge. It contains .strychnia in considerable cjuantities, and 

must, therefore, be employed very cautiously ( IVarin/y, Phurm. Pul.). 

It is commonly supposed to be the Arbor ligntcolubrini of Rumphius, 
who says that a preparation from its root was, in Amboina, a common 
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The Nux-vomica or Kuchila Tree. ( IV. R. Clark ) STRYCHNOS 

Nux-yomica. 


(lorncMic rcnDcdy for fjuartan fovors, and that in nata\'ia an arrack flavoured 
with U.was drunk daily by many persons as a prophylactic against malarial 
atlcciions. It was used by the Sinhalese <»f Ijis time as an anthelmintic, 
and was consi<i<Ted by them one of the most excellent of all specifics lor 
the bites of poisonous reptiles. 

, Strychnos Ignatii, 

^ Sym— loNATIA AM AKA, Una. 

by an ertor th«- yoxin^t^r LinnaeuS, r<.nhi in;.r two plants, formed tiw g#‘nus 
Ignatijpl, hf'nce the synonym {Watty <.a!. hxkib. (at.). 

Vern. l /‘ipeta (a corruption of the Spanish t#trm, 

Hjsf)., lft-:NO., UoMii.; Kavap-panknttaty ' 1 am. 

References. — DC.^ Prodr. y /A’., /o; Btatuy sr* Trimm, Med. 77., t> 

/ 7 f/; Pharm. Ind.y 1 46 ; P! arid net pf Umihary, id-inf n:;i« hiOy ; 

* JrvitU'y .Milt. Mrd. Patnay^.f ; .V. Ponih. Druys, ''V , l)ym'H ; , kUit, 1 

Mfit, ir. Ind.y S^S >' Paden Pt>. Pr.y ,• la n/a 0. ' 7 , Pomh. ' 

Prod.. 55. ’ i 

Habitat. — “ A large, cllnd/ing sh.rul), orowing in l»oh! 1, Samar, .'itv:! | 
( \d the liisava giaaip « f th.e IM'.ilhpincs, and, ;u ere ding Iw : 

Louteiro, in Cocldn Chiiui where it Itas been iiUp-duced” {Piuirvioa ^ : 
VfOfhioK ! 

Mctdicine, — 'llie m i::>s are Uiet with in Indian h-.a/ars. and are dc- ' 
:.M'ibed hv Natue pliNsici.ans as aa^ xipshar rn'e ,ind .a iisrfu! remedy in 
t iuicra; tl;e\ ai.so tla.an w, d.-.ves < f Iroin 1 tu 2 gr-ans in aslhann. : 

riu nmali^rn, and piles. 'Phe bean cwniains about i'5 per cent, of I 
M! \ V Iminit.; and -5 |)er ceTU. ot brucinf. [ 

S. Nux-vomica, Lntu.; Fl. Br. Ini.. IV.. 1)0 ; H'.OZ/, Ic.. t. ^ i 

'IhiK Nr\-\(>MicA or Stisychnink Tki k. j 


Syn. — « 

h LC<:i!)\ 

, Wa! 

L t 

‘arlly ; S. 

COI.CUKINA. HV^ 

hi (n 

on (itlu r , 

uuth.oia) 

Vern.— 

K i'ihlUy 

kadii, 

. n. 

irrn.i.d eh 

id-incy. 

biiilr^ray 

Hino.; Kveh 

ixL fhai 

i> .sur, 

, Mk.no.: , 

.Virm. 



; A’a/ini- 

rdk-ljt riF 


iram, tr t 

*a ff.’Px'-rt 

mar am. M m. 

(S.l> 

A; 

Kurhiii^ 

, .krrra. 

k' rray 1 

K ! Y A 

\ A’lo , 

, C.W 

A'/o hf 

d, Oci>n 

; A f. 

't hi 

'la, hub-i 

4,-/ariiby 

i iyphaix 

kr. 

r .,0 l>n. 

A .'r.d 

kara. 

/har-kafi 

hitra, 

th 

» .M n. ; Kd ' 

rxiy kxira 

, ihar ka; 

h 1* Vi 

M.\Ka 


(ic/.; 

Yrtti, 1 

rtt .-moram, rftil 

-kottaiy 

( AM.; M 

n.<hti 

, nntr.idi. 

ifixiuht. 

1 Kl..; 

K a saraL 

fly ku 

iarroy khasi 

xi, k.is.'i 

* nyt id xir. 

m .V ,< 

alii, K\n 

Pha- 

hauty 

a Hckm.; 

Cod'u 

r kadd',1, i,ohia~kadi4 

fa- ait a. k 

lUh h'. 

•if ay SjNo 

,.:Prpi- 

lu, l it! aka, vis 

ha mu. 

s/it 

i. Sans.; 

1 3 a ray t, 

kha nrk- h 

ddrL 

</, AK AiO 

; Pidt,3- 

■mahiy 

izaraki. 

I'lK.S 
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Usi'ftd PL Bomb. A'A'P., Bomb. Gao.), loiy J 06 y 2 f >7 ; MrCann, Ihrs 
TanSyPrny,, Li? ; MLirdh'PDyr Prparty 44 ! ‘b 7 /w. Madras Adm.y A, 
314; P'ir/tolsoff , Man. toimhainrry 6 ; Bassi't'd, Man.. Pf'Urrry 99 * 

Mavre, Man., Tru hinopolv, Ho ; Aplin, Prport on Shan Stafrs {iHS 7 ' 
HH) ; Gribb/r, Man. Cndtlapah Dist., ?oo ; Srffinm tit Prports Central 
PrtiinncrSy I 'pprr Gfuiavrrv, JH ; Parport’, 76; MandLih, bg ; nunf inif 

m • Chanda, App. VI.; (h sritrrrs i — Pambay, X\\, 76 ; X VI., J2J ; Ah- 
K’. /r., Ixxiv.; Mvfor,' & Coorf;., HI.. >7 ! Huntrr, Orissa, //., 
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/.) i$g {App. /V.)\ f S'J i{App, 17 .), Ajirn,- 

Sof. . —/wj., Trans. t IV., /J‘. i.^4: VII, (/%< 7 .), / J(> ; yo\(r,^ 
L\.{Sci.) 4t : Nt-^v Si^rirs, T. "7$; I nil. Forester, I,, n^; I' I., J^oj * 
ir., jg2 ; 17 //, 29, 4ifi : Ji. $47; XII,, iSS ; {xycH] XJV,, ] 

Balfour, Cyclop. Ind., III., 746 : Smith, he. Diet,, 494. 

Habitat. — A tree which attains a heit^ht of 41' feet ; found throughout 
Tropical India up to an aliilu le of 4,000 feel. It is rare in Bengal, but 
common in Madras and Tenasserim. 

Dye. — The skeds yield a d\e, which is irscd, in Balasore, hT producifi^ 
lisjhtish brown shades on cotton cloth* Boiled with proto stilphate of iron 
and lime thev g^ive darker shades of brown {McCam}). Wardte {Dve 
Report) says that they give lightish drab shades on siWv. but are nut well 
adapted for wool, on which only a very faint coknir can be obtained. 

Oil. -An empyretirnatic oil, prepared from the fre.sh isKEDS, is used 
medicinally by Native practitioners. •• 

Mediciue. — Nux-vomica doc.s not appear to have been u.sed in early 
Sanskrit medicine, alth aigh it is quite possibh* that some part of the tree 
may have been used by the iboriginal tribes of India from a very early 
date, since we find the wood used now as a common tonic over very exten- 
sive tracts of country. In the more recent Sanskrit compilations we find it 
mentioned under its vernacular name Kuchila [Didt). Among the Hindu 
practitioners of the present day, the seeds are, in various comb’.nations, 
used as a medicine for dyspepsia and diseases of the nervou.s system. 
On the Malabar coast the root is given in snake-bile, and in Bombay 
the WOOD is a popular remedy, like that of S. colubrina, in the dyspepsia 
of vegetarians. In the Konkan small doses of ilie seeds are given in 
colic combined with aromatics, and the juice of the fresh wood ^obtaiiu'd 
by applying heat to the middle of a straigiit .stick to both ends of which 
a small pot has been tied, is given in doses of a few drops in cholera and 
acute dysentery (Dymock,. The oil from the fresh seerls is used as an 
external application in ciironic rheumatism. Nux-vomica s' cds produce 
a sort of intoxication, for which they are habitually taken by some 
Natives as an aphrodisiac. Those who do so gradually become so far 
accustomed to this poison that they often come to take one seed d.ul\ w hich 
is cut into small pieces and chewed with n packet of betel leaf ( U. C. Dutt). 
The Muhammadans’ knowledge of the u.ses of Nux-vomica seems to 
have been derived from the Hindus, as Makhzan-el-Adw»ya condudes 
his description of the drug V)v s lying that much information will be found 
about the drug in Hindu works. He rec<nn mends great caution in ils u.se, 
but savs it is a valuable medicine in palsy, relaxation of the muscle and 
tendons, debility and chronic rheumatism {D\ mock). 

In European medicine it was first known about the middle of the six- 
teenth century when Valerius Cordus who wrote in Germany gave a very 
accurate description of the appearance of the seeds, but for, at any rate, a 
century later it was not used in medicine, since Parkinson (1640) remarks 
that its chief use was for poisoning cats, dogs, crow.s and ravens, and it 
was not till the beginning of ihe present century th.:it iis value as a nervine 
tonic was recogni.sed by European practitioners. An extract and a tinc- 
ture are nows however, officinal in all the principal European Phar-' 
macopceias as well as preparations from the alkakad strychnine, which is 
extrac'ed from the seeds. These preparations are largely used in various 
nervous disorders, as nervine tonics and stimulants, in bronchitis, em- 
physema, and phthisis as re.spiratory stimulants, and in chronic constipa- 
tion from atony of the bow’cls to increase the peristaltic action of the 
intestine. 

Collection. — The seeds arc collected either together with the fruit 
or from the ground, where they have been thrown by birds while eating the 
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pulp. They are then washed to free them from frag^ments of pulp, dried COLLECTION, 
ana exported to Europe. 

Characters. — As met with in the bazars of India or in European Charaot^rs. 
medicine they arc rounded, | to i inch in diameter, about j inch thick, flat- I 2954 

lish or concavo-convex, rounded at the margin. They arc marked on ; 
one side by a central scar whence a projecting line passes to the margin, ; 
where it ends in a slight prominence. Externally they are of an ash grey i 
•colour, glistening with sh(,>rt satiny hairs, inlemaliy horny, somewhat trans- 
lucent. They have no odour, but an extremely bitter ta^te. 

CoMPOsSrriON. — Nux-vomica seeds contain two alkaloids, *2 to *5 per Composition, 
cent, of strychnirte and *12 to 1 per cent, of brucine, united with an acid, ^955 
strychnia of egasuric acid. The characters of these alkah/ids will be found ; 
so fully described in every work on Materia Medica that it is needless to 
repe;fl them here. These sulistances seem to exist not only in the seeds but ' 
in the wood and root, and the leaves of parasitic plants even, growing on ; 
the tree, seem to acquire its poisonous properties and to contain the same , 
alkaloids. | 

•SrKt;i\L Opinion’s, — § ** In muscular and chronic rheumatism a : 
paste made by ndobing the seeds of Nux-vomica, dry ginger, and the 
(lorn of the antelope on a stone is usetl with benefit ; the paste made by ^ 
rubbing the seeds of Nux-vomica only is also used in rat-bites’* 

AJajor A. S, G. Ja^akar^ MusKat)^ “ I'setul in treatment of tobacco ' 
amaurosis, in paralysis following on exhausting diseases, such ns diph- 
theria and gastric catarrh. It is antagonistic to calabar-bean and 
marktrdiy so to chloral ” {Surgeon-Major E. G, Ras eU, Superintendent^ 

Asylums, Calcutta). “ 1 he leaves, when applied as poultice, promote 
healthy action in sloughing wounds or ulcers, more specially in »hose 
cases when maggots have formed. It arrests any further formation of 
them, and those in the deeper parts perish Immediately when the poultice , 
is applied. 'I he rool-l>ark is ground up into a fine paste with lime-juice, ; 
and made into pills which are said to be. cffcctu.al in cholera*'. {Surgeon- ; 

Major D. R, Thomson, M.D., C./.E^ A/adras\, “I have f<»und strychnine 
very useful in malarious fevers of a low type ” {Suygeori-Mojor H. F. 

Haslitt, Ootocamund). Valuable nervine tonic, iise/ul in intermittent 
fevers, enlargement of spleen, tVc., also in impotence ” {Assistant Sur- 
geon .S^ C. Bhuitachorji , Chandii, Central Provinces), “The hark. ground 
with lemon juice and aromatics, such as ginger and made into pilts, i 
&c., checks cholera " ( F, Vmmegudien, Mettapolian, Madras), “ Used ^ 
in paraly.MS and impotence** {Assistant Surgeon A^eha! Sing, Saharun- \ 
pore), “ A good nervine tonic, obtainable in all bazdrs and much used j 
in dispensary pnictice’* [Surgeon G. Price, Shahahod), “ The prepara- i 
tions of the Strychnos Nux-vomica are higlily prized by the Natives on ■ 
account of their efficacy in many ca^cs of impotency. Strychnine is a ; 
valuable drug in the bronchitis of the debilitated. Its action as an ex- i 
pectornnt appears to be considerable** (Surgeon S. //. Browne, M.D., \ 
JiosUangahad, Central Provinces), j 

Food. — Although the pulp of the r-RriT also contain.s strychnine ’ FOOD. 

{Hanbury), yet it appears to be eaten voracioush by birds, and Birdwood \ Fru^. 

(Bombay Products) .says : “ The fruit is commonly eaten in the Koncans ^956 
b^r the sake of the pulp enclosing its deadly seeds.’* Several African 
travellers also state that tne pulp of the fruit of a variety of the Niix- 
yomica is eaten by many native tril>es in that country, is of a pleasant 
juicy nature, and has a sweet, acidulous taste. 

otnicture of the Wood,— Brownish-grey ; hard, close-grained, splits and 
warps in seasoning. It is said not to be aitacked by white ants. Weight 
from 52 to 62fib per cubic fool. 
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Domestic. — The seeds are used by the hill tribes of the Nilghiris as a 
fish poison. They are also employed by Native distillers, who s<>rnetfme,s 
add a small quantity of them to arrack so as to render it more inlo\i* 
eating. In consequence of the large importations to Europe far over w hat 
can possibly be consumed for medicinal purposes, it was thought that 
they were sometimes used by brewers to give a bitter taste !<> ales. This 
is said to have been disproved, but it is still unknown to what use Uu * 
bulk of the imports to European countries are put. « 

In Burma the wood is used for making carts and agricultural imple- 
ments and for fancy cabinet work. 

Trade.—** Earge quantities of Ntix-vomica are exported from India. 
The annual exports from Bombay amount to about 4,0 (:k) cwt., all shipped 
U) the Uiv.led Kingdom. Madras and Cochin export still larger quantities, 
and Calcutta rather less. Value K2 per maiind of 374 cwl. tToml) ly 
Nux- vomica is preferred by the manufacturers of strychnia, as it yields 
the largest quantity of the alkaloid'* {Djmocif M<U. h!td, IE. /;a/.). 

Strychnos potatorum, FL Br, Iml, JV.,()0; B'/V///. 

The Clearing Ni t I’ree. [ ///., JL. 

Syn . — S Tet r .\.s k« >tta. AV/0. 

Vern. — yiri'ma!, nriytta!^ UlM).; ; Kuf.h/^f, 

S\NT\L; 7, frf tet nj -part'll Mac (S. P.> ,: Iv - 

C. P. ; I'stuniri, G<'Nn ; Xivmah^ Pli. ; Chii'l-ioj t -Uir nvt i), 

Dkccan ; Xirma:if I^airah^ ; Strcitif, thilhiftic | .wtlu; nntsj, Mah. ; 

Ti'tan^kotteii^ ti'ttiiint Uit-t, 3 \w.; /n iuaet, kiitakami , ititiupu, htdapti, 
chi'la ciu'ttu^ indupuy chrttu, 'l l...; Chihu Kan.; Kat^t n-vtki . khit' 
hifun^'yac-kyicf Bckm. ; Si.no. ; Kiitctkct itfubu’i Sans. 

References.— D.C., Prclr., JX., is; A" -vA . h i I IS.C., i<,.i . 

Vi'-iyt, /fori, Suf>. Cal., $3 0 : DretnJi.s, /-V., J;7 , A'.o 3 J'\>r. /*?. 

Brim., //., (^:7 ; /h\hl>inu\ For. Man., : CiimL'o, Man. 'J'lmF, 2*‘"s . 
Da'z, Cihs., JhiVib. F!., ]$6 ; Mason. Burma /gv Fc fp'.a, 41 f' , 'V.,.a .' 
Sir IT. hlliof, F! . Atidhr., .vC, 7<j, AA ; Fhartn. Ini., I4^i , I . S n ,, 

75; f AJ., ; F!> mitt f , M('ii. PI, (A:..iaiii AV .cr., AV. ), / 7 '> . 

O' Shanj^dnt :>\v, Brap;. Disponx,, 443: Irvint', 3fai, Mi ei. 7S .■ 

Mfdica! I’apo^., Afnur, 1 47 ; Muodeen Sat'-rif, Sufp. 1 ‘harm. Ind.. .'.G. 
SVj. 36 <}; iV. r. DuP. Mat, Mod. Hitui,, 304: S. Afjuu, Ca!. 
Hnah. Drups, AA ,■ K. L. Dr. hiifiif I)rut: f hui., 1I4 : Idymot'k, 

Mri. W.Jnd., 2nd Ed .. S32, S3.i : Vrar-Fttnii /’harm., J.JO : />o </- 
7V4<.>ii, Homh. Prod,, Ma 343 ; Badon Pavefl, Ph. Pr,, J 60 ; Drt ry, C. 
/f}d..p>S ; l3i(fu‘/^i.homh.\XXV.^Bomh.Gas.), /Of, Kth. 23J : O^di’ 
nancrs of Manu, Seet. VI , para. 67 : /ajswr'f, Afati., XrCtfr.-, >/■., fja: 
M, utre, Man.t Trirhin-jPolv, ha ; iiutii'r, Tofoy. Stairs </ Oudft O' .V/O- 
tiini'orr, 4J ; Sritlrnirnt Rrports,: — Crntrat /'rovifUi x, Chautiii, Atf'- 
Vpp-^r Godavrry, IP' ; /{untrr, Orissa, //., f App. VI. ; Gnst'Pnrs ■- 
BomhaYt XV., 76; Citdral lOovittcc^, 9>3 ; fad. Forc^trr 1 1 1 ., 2e>3, 
2 , 3 h ; .V., J /5 KJV., K/j. 

Habitat.-'A small tree plentiful in the Deccan, Central and South 
India, and Burma. 

Medicine. — Medicinally tlie sfkd.s are rfiieflv useti bv Hindu practi- 
tioners in eye diseases : they are rubbed up with lionev and a little camphoi 
and the mixture applied to theejes in cases of too copious iachry rnalion. 
Rubbed up with water and rock salt, they are applied to chemoses in tlie 
conjunctiva. They enter also into the compo.siiion of several complex 
applications for corneal ulcer ((/, C. Dutt), In Muhammadan works c»f 
medicine it is considirred a Cf>]d and dry remedy, useful in dysentery, and 
as an external application in colic, and to the eyes for tiie purpo.se of 
strengthening the eyesight. It is also given in irritation of the urinary 
organs and gonorrhoea {Baden Powyll), In Southern India, Ainslia 
says that the Vru IT in its mature state is regarded by the Tamil doctors as 
an emetic when given as a powder in doses of about half a Icaspoonful, 
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With ref crencr to this nse the late Moodeen Sheriff, in his unfinished 
'Materia Mtdica of Southern India^ says that the seeds have no such 
property, but that ih«;‘ i*ULP IS an excelleni emetic and a good substitute 
for Ipecacuanha in the treatment of dysentery and brimehitis. In Euro* ; 
pean practice this drug is not used, but it has a secondary place in 
the Indian Phanrivicopteia, where it is mentioned, on the authority of ; 
Kirkpatrick, as a remedy for diabetes. No details are available as to 
itscluimical composition. 

Special Dim mons. — § “ In long standing and chronic diarrhem ! 
which resists all treatment one-lialf or a full seed, rubbed up into a fine 
|)aste with s<,inu4 butter-milk and given internally for one week, isc-nectual 
\Sur^c>n-Mujrr D. R, Tluthson. Sf.D.^CJ.E., Madras^ “ The powder 
of llie seed is internally given in milk for g(.>norrhaM Unimeguiiicn 

Miftiap diiUt , AfaJrds'<, ** 1 lie seed rubbed m :t little water has the pr-i- , 
^xTty of throwing down all suspendird impurities from rnuddv water as a 
]>rec;{jitati‘ ** ( Suri^eon S. C, lU.aitdchdt ji , Chaudu, Ce>itr^‘l Prov- 
“ I’Vorn (. xperimeiUs made ^iinu; years .-ig<i i came to the con- 
t.^n iup, that th.e conslruclion of the rnit to be clearly vegetable aiVnirncn, 
and that tlii'', wiien rubi ed clown with water, acted merhanicallv ;.i 
|tre!::}:>dant of suspei:d( d matter in water {Sitrgeon-Gtneral IE. R. 
i'i rnnh. d\R.CS,, Miidem). 

Food. — The pulp of tlie i Ri it, winch is bhu. k, one-seeded, and of the 
.si/cr of a t h.erry, is eatc-n l.»v il'.e .Natives. When yt'ung it is made into a 
preserve bv llie pts^ph' of Soutl. ern India (Aiu./ie;. 

Structrue of the Wood, — While wlien fresh cut, turning velluwish 
grey on exposure, hard, cl'.se-grained. seasons well. It has ru' heartwood 
or annual rings. Weigl'.t per culiic foot. 

Domestic. — I'he wood is imcd for buildings, carts, and agriculturrd im- 
j>lements* I'hc. r'pe .sr.rrivs are en^. ployed bv the Natives of India, and, bef»‘re 
fibers were in u^e, bv Europeans also, fvt clearing muddy water. The cut ■ 
sec.'ds :ire rubbed on ila: inside of a nnigh earthen vessel in vvhU h t\»e w :uer is 
kept, sotliat the expressed juice mi.xes with the fluid. On ,aUuwing the water 
lo St. and, most « ‘iTh<‘ impurities suP, side and the water bt'Comis Cjiiite drlir.k- 
ablca Dr, Pareira ‘-ugg* s’s th.at this propKTty depends upvm the .albumen 
aral ca.sein whu ii they cont.ain. If the seeds be sliced and d gested in 
water, they vieUl a lha k muedaginous liquid w Inch, w heir boiled, vie ids a 
eongulum tallmnu ny and b\ sn t secpierit addition nf acetic acid it furnishes 
a furltur ei>agu!uni casein \l'h nm Jnd 

Sturgeon, see Acipenser huso, Linn,; Piscks; \’w1 I., VS3. 

STYRAX, Linn,; (Ln. Pi , I 

Styrax Benzoin, Prvund ; II. I>r. //;./„ ///., ^99,. Styrack.i;. 

Ttit-l llf.N/.vHN Tkki:. 

Vcm. — Mu; YMnari:!;ir names all .Tpply to the i^^sin and net to llie Irftc itsell- 
mi , i.fhani ud^ hit.'Oi, Hind,; Lttl.r:, HiaS'i;,. ; Luh.oK Pi'.; 

/ </, i iiha fi , ItKCi AN ; Ltihfin, tid. Pomp, j liPi”, ; Shotfiid^ ti' 

nif I am. ; KiJfntrudU, M.vcav. ; LMuttj. iohit: Ar ar, ; li 

hn ;;si-ui -Jii'U'i , duff-hdxlhn.i: driSd. Pkrs, 

Referem es. — A‘<'aA., /*7, Ind,. Ed, ( .R c\, . l\ n t. Port Sub. Cdh, 

. 0/7 . Git*>ihU\ Man, 1 ; J /, Rurma Cr‘ Jis Pa*pi,\ /<SJ ; 

P/unpft. k N’ Hant.^ y’A.jrwona.c , , Rirminx Mcd. 

PL I>nt^s {A.datn' A’rwer., .V7.), /AA ; Ainshr^ ^fdt /fid , //., oJ * 
/rt }ttr, A/at. Mt d. Pitfnn, <<j ; M ^odiTn Sheri (f\ Suf>p. Phurm. /tuP, 66 i- 
A'. Arhm^ ( at. Jhanb, . Murray, PL iV DmeSt Sift<i 

e/v , Riuf, P' 7 rim., Med. P.L, ///., tOtj ; Oymork, Mat. Mni.' H\ /nd, 
x;nd Pd., pyp7 , Vtar^Reok /^harm y ibjj.sj. lyi . Jranl 
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Aled, Phy. Soc, Bomb. \^Ncn* Series) t ts, 174 : Bomb. Prod., 

SO Btuien Povteii\ Pb. Pr., 3Sg. 41 j ; Linsehoten^ IVv-J/C/’ hast Indies 
{hit. Burnet!^ Ttch\ ^ 9*^' ; Balfour^ Cyilop* /«</., III. 

74^ Smith, Econ. Diet., 47. 

Habitat.*— A small tree of the Malayan Archipelago. 

Resin. — It yields the true Benzoin or Ciiim Benjamin of commerce. 
Two kinds of Benzoin aref met with in the market known by the names cd 
Siam and Sumatra Benjamin. The following account of this imporiayt 
resin is an abstract of what is contained in FlUck iger 6 c Hanbury’s Phnr- 
macogra^hia : — 

Method of Collection. — The trees, which arc o£ quick growth, arc 
raised from seeds and are grown on the edges of fields. VVhen they arc 
six or seven years old and have trunks 6 to inches in diameter, they arc 
judged capable of yielding the resin, and incisions are then made in the 
stems from which e.xudes a thick whitish resinous juice. I'his soon 
hardens by exposure to the air and is then carefully scraped oft with a 
knife. The tree continues to yield at the rate of about 3ft,i per annum for 
ten or twelve years, at the end of which time it is cut down. ^ 

Characters. — Siam Benjamin imported in Cutiic blocks, w'hich take 
their shape from the cases in which tlie resin is packed while still S(»ft. It 
consists most frequently of a compact mass of rich, amber-lirou n, trans* 
lucent resin, containing a number of white tears of the size of an almond. 
Occasionally the resin predominates, and the v\ hitc tears are almost want- 
ing. In some cases the tears of white lesin arc vtTV small. an<i the w hole 
mass has the appearance <»f reddish-brown granite, rhe most esteemed 
sort consists entirely of flattened tears or drops Irxiseiv agglutinated into 
a mass. There always a certain amount of admixture of pieces of w<K>d, 
Vjark, and other accidental impurities. The while tears when brtjken 
display a stratified srructure, with layers of greater or le.ss transhicency, 
and bv keeping, they become brown and transp.irent on the surfaie. 
Siam honz<7in is very brittle. It easily softens in the mouth and may be 
kneaded w ith the teeth like ma.stich. It has a th ljcase balsamic vanilla- 
like fragrance, but very little taste. When fieatevl iiex olves a more power- 
ful fragrance together with the fumes f>f benzoic acid ; its fusing pt>mt is 
75®C. The Sumatra drug is import'ri in cubic blocks like the preceding, 
but differs from that in itsgenerallv greyer tint. When of good (piality tlu* 
ma«s conlaiiLS numerous tears set in translucent gre\ ish-bmu n resin mi.x- 
ed with bits of woixl and bark, d ho tears may, however, Ik* wanting, and, 
as a rule, the amount of the impurities is greater than in the Siam resin 
In odour the Sumatran drug is weaker and less agreeable, and generally 
commands a much lower price. The greyish portion melts at 95^, the tears 
at 85^C. 

Chemical Composition, — Benzoin con.sists mainly of amorphous 
resins perfectly soluble in alcohol and potash, having slighijy acid proper- 
ties and differing in their behaviour to solvents. Subjected to dry di.sti)- 
lation benzoin atiords a.s its chief product benzoic acid which exists to the 
extent of from 14.10 18 per cent, ready formed in the drug. The l>enzoic 
acid may be readily extracted liy the aid of an alkali, and the amorphous 
resins are then left. About ohe-lhird of those will be found soluble in 
ether; the prevailing portion dissolve.s in alcohol, and a small portion re- 
mains undisolved [Fliicktger fsl HaDlmry, Phormm ogr iblttu^ 

Medicine. — Benzoin does not appear to have been known the early 
inhabitants f>f India, nor to the Greeks and Romans. It is used by the 
Hindus and Muhammadans of the pro.sc'nl day as an internal remeay in 
phthisis and asKnma, and Muhammadan physicians recommend the inhala- 
tion of its fumes in diseases of this class. In Bengal it is given as an. 
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aphrodisiac in doses of from grs. v to xx. In European medicine Benzoin 
and its preparations are used ext«?rnally as disinfectantsand stimulants ; in- 
ternalty Benzoin and Benzoic acid enter the blood in the form of Bensoate 
of sodium, and there, as well as in the kidneys, the acid is partly converted 
into hippuric acid. They are thus valuable in irrflammation of the bladder 
with alkalinity of the secretions and phosphatic deposits in the urine, as 
they acidulate the urine and stimulate and disinfect the mucous surfaces 
the bladder. 

Domestic and Sacred. — It is burnt as an incense by the Buddhists and I 
M Indus in tneir worship, and in Europe by the Roman Catholics and mem. | 
bers of the Gre^k Church, On account of its disinfectant properties, the | 
.smi>ke it gives out is sometimes employed in the East to drive away mos- j 
qiiitos and sand-flies. J j 

Tjrade. — I he total imports of Gum Benjamin into Indian ports during : 
the official year 1889-90 amounted to 124.98 cwt., valued at K4rOo,322. j 
Ail of this, with the exception of one cwt., came from the Straits Settle- | 
ments. The largest amount imported was by Bombay (7,921 cwt.); Mad- j 
r.is import t'd 4,1 ;o cwt., Bengal 384 cwt., and Burma 63 cwt. During the | 
period under review, 1,125 cwt., valued at R 3 7,4 77, was again exported, of j 
which over f,ooo cwt. went from Bombay. The largest importing country ; 
from Imiia wa.s Arabia, which i<iok 4(x> cwt., the United Kingdom, the j 
ICist C.'oasl of Africa, and Aden took, respectively, 117, 109, and 103 cwt., j 
and smaller quantities were sent to other European and A.siatic countries. ; 

Styrax Hookeri, Clurh: .■ FL Br. hui.. 111., sS<). 

Syn.— S tvkax sp,, GamhU„ Darjiliptg Lht, 54. | 

Vcm. — Chamt^kung, Lkpcua. 

Reference.— ('ai, Kvhih^ Cat*, 17 /.. | 

Habitat. —A small tree, frequently met with in Sikkim and Bhut;in at. i 
allitude.s between and ;,o<)0 feet. ' 

Structure of the Wood. — White, clo.se-grained, moderately Viard. 

S. officinale, linn. | 

Tiik Tri'e Storax Tri-:e. I 


MESICIKB. 


DOMESTIC ft 
SACRED. 

2974 


Trade. 

2975 


2976 


TIMBER. 

2977 

2978 


Vcm. — Silit/it, Mkni;. ; /?,»<■% usfurak, ItoMB. ; G.sfurak, Arab. | 

References. — Man. Timbf 2 S 3 ; Fluck. PUarmaiOg, | 

J7<) ; Bird tUiuui , Pnn{,, 5; ; Ir\dnr, Mrd 7 M»7 ; : 

Avern Akbary^ UiudTvin's Trans. ^ /., p 2 ; Agri.-Harti. Soc, Jnd., Trans , i 

//A, ^ ! 

Habitat.— A native of the Levant, Asia Minor, and Syria. 

Resin. — i’his was a solid resin somewhat restmibling benzoin, which | 
was held in great estimation fn>rn the time of Otoscorides and Pliny down 
to the close of last century. In most loc.ilities, the tree which yielded it ; 
has been reduced by ruthless lopping to a mere bush, the young stems of 
which yield not a trace of exudation, and thus true vStorax has almost en- . 
tirely ciisappeared. | 

Medicine. — In the F.ast Storax was given internally as stimulant ! 
in doses of from J to lo grs. j 


RESIN. 

2979 


MEDICINE. 

2980 


S. serrulatum, Roxb* ; IL In<i, III,, jSS. 

Syn. — S. PoKTKRlANl M, H'all. ; S. laoRIBUNDl’M, Griff. 

Vern. — A' um-Jarnin^a, Heno. ;^Chama, Lepcha. 

References. — AVv/» , FL Ind., Fd, C.B.C., ; Kura, For, FL Br. Burnt** 

//,, 142 ; Agrt.-Horti, Sot, Ind., Jour., I /., 47, 

Habitat. — A tree, or more often .shrub, frequently met with in Eastern 
India, from Nepal to Pegu, at altitudes between 3,o<.^o anc^ 7,000 feel. 


2981 


25 
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SUiEDA I 

nudiflora. ! 


A Plant from which crude Soda is prepared. 
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2^2 I 
TIMBER. ' 
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DOMESTIC. 
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Resin.— It yields a resin somewhat like Gum Benjamin, but of inferior 
quality. 

Stnicture of the Wood* — Whitish, rather soft, but not liable to warp or 
split. 

Sacred. — The wood is used by the Bhutias for prayer poles. 

SUiGDA, Forsh / Gim, PL, III., 66, 

Suseda fruticosa, Forsk, ; FL Br. Ind,, V., IJ ; Chenopodiack^. , 

Syn.— Salsoi.a fruticosa, Linn. ; S, indica, Wa!L ; S. Lana, Edf^rw. 

Vcrn. ^Lunak, chotildnif usak lani, khar-khusa, khasUiasa, phrsak Idne, 
baggi Idna, ddna, gamdi^ PB. ; Pushtu ; S/torag, Afg. ; Ushuk 

lafu,SlsD; Morasa, M\r, 

References, — DC., Prodr., KIJL, 2 ; Boiss, FL Orieni., IV., QjQ ; S^t'warf, 
Pb* Pl.t iSo ; Aitchison, (Hat, PA. & Sind PL, 126 ; Rept. PI. Coll. 
Afgh» Del. Com., WJ ; Graham, Cat. Bomb. PL, 170 ; Murray, PL If 
Drugs, Sind, 104 ; Baden Fimcll, Pb. Pr., 372 ; Gaoctierr, Panjob, 
Mugaffargarh, 27. 

Habitat.-* A sub-erect, perennial plant, common on the plains of North- 
Western India from Delhi throughout the Pan jab to the Indus, and dis- 
tributed westward to the Atlantic, and in Africa and Americ;i. 

Medicine. — The plant is subject to have woolly excrescences on the tips 
of the BRANCHES, which are mixed with an empyreumatic oil and used as 
an application to the sores on the backs of camels {Murray). 'The offi- 
cinal kushasa of the bazars appears to be the dried leavf.s of this plant, 
and from the Pushtu name these would appear in the Peshawar Valley to 
be mashed when fresh and applied as a poultice to the eyes for ophthal- 
mia (SL’tvart). 

Fodder. — It is eaten by camels. 

Domestic. — In Sind crude soda (Safji-khar) is prepared from this 
plant, together with species of Salsola and Chenopodium ; that prepared 
from this plant alone is considered inferior in quality (Murray). 

S. maritima, Dumort. ; Ft. Br. Ind., V., /y. 

Syn. — S. NUDIFLORA, Moj. ; Chenopodium maritimum, Linn. ; Chfno- 
PODINA MAKITIN\, M04. ; SaLSOLA SALS.V, Jacq. ; S. INDICA, Willd. ; 
S. NUDIFLORA, ; S. S.\TlVA, Wight. 

Vern. — Lam, Pb. ; Kkarri lani, SiND ; Lana, Mar, ; Vella kiray, Tam. j 
/la kura, Tel. 

References. — DC., Prodr,, XII I., U., ISI> ; Boiss., FL Orient., IV.. 04 ^ ; 
R.>xb., FL Ind., Ed. C.B.C., 2f>i : Graham, Cat. Bomb. PL, 170 ; Sir W. 
Elliot, Ft. Andhr., 70 ; Irvim’, Mat. Med. Patna, 47 ; Murray, PL & 
Drugs, tSind, 104; Ind. Forester, III., 23^. 

Habitat. — An erect, perennial, shrubby plant, found on the Upper 
Gangetic plains, the sea coasts of Bengal, Bombay, the Deccan, and Ce>- 
lon, and distributed to Siam, Europe, North Africa, North and West 
Asia, and North America. 

Food. — The green leaves are universally eaten by N.Uives wherever 
the plant occurs. It is considered a very whofesome vegetable, and during 
famine times an essential article of foocf among the poor (Roxburgh), 

Domestic.— This species also is incinerated to produce an impure car- 
bonate of soda. 

S. nudiflora, Mnq. • FI. Br, Jnd,, V,, 14; Wight, Ic., t, Iyg6, 

Syn. — S. INDICA, ; Salsola nudiflora, Willd.; S. fruticosa. 
Wall.; S. ELATA, Wight I ChKNOPODIUM PROSTKATU.M, Roxb. 

Vera. — Gerid^VniYA Khari-ldni, SiND ; Morasa, Bomb.; Kir ay, Tam.; 
Rdva kada, rcyi kdda, Tel, 

References.— FL Ind., Rd.C.B.C., 2f>i ; Thwnites, Kn. CeyL PL, 
246 ; d'rimen, Sys, Cat. Cry. PL, 72 ; Dala^ &.Cibs., Bomb., FL, 2 i 3 ; 
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Salptuites : Sulphur. {H'. R. Clark.) SULPHUR. 


Ailchixortt Caf> Ph, Sind PL., 126 ; Graham, Cat, Bomh, PI., 270 ; 
Sir H'\ Hlliot, FI, Andhr,, /'u ; Pharm. Ind,, fhj, 33 J ; Irvine, 
Mat. Med, Patna, 47 ; Dymack, Mat, Med. IV. Ind., 2nd Fd,, 6 S 4 i 
iheful PL Bomh. {,XXV,, Bomb, Gaz.), 2ili ; Gazetteerx : — Bombay, 
V,, 2S ; Orissa, II., 17S, ApP. VI. ; Af^ri.-Httrti, Sov. Ind., New 
Series VII,, Pro. (tbSj), IJ4 ; Ind. Forester, III., 2J^ ; XII., App,, 20. 

Habitat* — An abundant shrub on the sea-coasts of India. 

Food. — The green leavks are eaten by the Natives. 

• Domestic. — Thi.s species also is used as a source uf sajji, 

Sug^Ef, sec Saccharum officinarum, Vol. VI., Pt. IL, pti seq. 

SULPHATES. 

All the Sulphates which are of any economic imporUince will be found 
tre.nled of under their re.spective bases or commercial names. Thus, for 
example. Sulphate of Alurninia, see Alum, Vol. I., 201 ; Sulphate of Cop- 
per, sec Cuprum, Vol. II . 6 .p) ; Sulphate of Iron, sec Iron, Vf)l. IV., 523 ; 
Sulph ite of Lime, see Gypsum, Vol. IV., ig5 ; and Manures, V^> 1 , V., 17s v 
and for Sulphates of Potash and Sod.'i, .see Barilla^ Vol. 1., 3 ^'Hi Rch, 
Vol. VI., Pi. I, 4(XJ. 
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SULPHUR, R.iU in M.tn. Gr d. rf Ind., in., ISS. I 

LUmentary Sulj|ihur occurs as a mineral, chifHy in the upper miiHrene 
d.'piisilsanvlm thr Fiot/, asjiiK.iatcd. in ijcncial, with yp^u in. m jussive limestone, 
ami marl, hi Indi.i, in other parts of the world, the piincipal natural sources 
of ihi- mineral arc either dcfiosits formed in connection with hat springs, or 
clep*>sits which have oro^mated tniru active or extinct volcanoes. Native Sul- 
phur may oc^ «r either in thr- inavsive or crystalline condition. In the latter } 
< iise the cryst.il-> are acute octohedta or secondaries to that form and belong to 
tlic Iriarvtuc system. 

In combination with several met.als, sulphur forms sulphides or sulphuratef 
which, by atnmsptief ic intl icncc alone, may, to a small c.xtent, become 
po.sed and form d.-fiosits oi suljihur. By artnicial treatment of these ores, a 
considerable pruporlion ol the sulphur of comiuftrcc is prepared. 1 

Sulphur. I 

Vern. — 6'm ndhak. Mind. ; Gandrok, Rent*. ; Gandak, kihrit, dnwLisiir, j 
htf^san dhuit, .ci.CiVd, Pii, ; Gandakam, Tam.; Gandhakatn, Tel.; ! 
Avulasara^i^iiHiihkn the mineral), sadha-j^andhaka («» roll sul- ! 
yAu\(), yafidhifktfka'Pht4la (» sublimed sulphur). Mar. ; Bieronjs', Mai..; ) 
Ktn, Hcrm.; Ganahaka. San.s. ; Kdbrit, Arab.; Gant^ird, Pers. | 

References. — Mii.sou, Burma Its People, 57.?, 7 Ji ; Pharm. Ind,,2g2; 

Fieminy, Med, PI. Druids {Asiatic Feser,, XI.), ; Ainslie, 

Mat. Ind , 411, 412, ; O'Shau/iiknessy, Beny. Dispens., 6r ; 

Irvine, Mat. ^h'iL Patna, Jj Meaical Ttpoy., A/mir, f 3 l ; Moodren 
Sheriff, Supp. Pharm. Inti., jJs : L\ C. Duit, Mat. Med. Hindus, 2^, . 
Sakhnram Arjun, Cat. Bomb. Druy.^, /50 ; Trans. Med. Phys’. 
So( . Bombay {New Series), XII., 174; Manual Grolotpy of India, 
Pt. IV. {Xfinera/oify), 7 ; Baden Powell, Ph. Pr,, 1^.28, 57, tog ; 
AtkHnson, Him, Dist. {X,, N.-W.-P. Gas.), ; Foyie, Prod. Res., 3 S 3 \ 
Davies, Trade and Resources, /V.-IT. Boundary, India, : Buchanan^ 

Hamilton, Account of the Kin[idom of Nepal, 78 ; Man, .\Iadras Adm., 
II., 33 Bombay, Atim, Rep, (r<V7/-7d), 3^^ : Settlement Report, 

Panjiib, Kohat, 3 j ; Gaseffeers : — l\tnjiik, Rawal Pindi, n * Gurj^avn, 
/./-/r5 ; Indian Aj^ri., Feb. 20, iS8b ; Encyclop, Brit., XXII., 634 ; 
Balfour, Cyclop, Ind., HI. 


2998 


2999 


SOURCES. I 

The following account of the sources of Sulphur in India is an abstract ■ 
of that given by Ball in the Miinual of the Gcolopfy of India j 

Bengal. — Barren Island, a volcano in the Bay of Bengal, is ihe only 
source known to exist in Ihi.s province, and the quantit^-^of Sulphur there 

^ 5 * S. 3001 


SOURCFS 

3000 

BenKal. 

3001 



388 


Dictionary of the Economic 


SULPHUR. 


Sources of Sulphur in India. 
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N.-W. 

Provinces. 

3006 


Upper Burma. 

3007 


Baittchtstan. 

3008 


is so limited that it is not likely ever to become an article of commerce. 
Both in and near the crater of the central one, and at a point 250 feet lower 
down, where a recent lava stream has broken out, crusts varyingf frem 2 or 
3 to 6 or 8 inches or even a foot in thickness were found, but the total 
amount was estimated not to exceed a few dozen tons, and there is reason 
to believe that the deposition of the mineral has taken place very slowly 
during the last quarter of a century at least. 

Madras. — In the Godaveri district between the two mouths of the river 
of that name, Or, Heyne examined a deposit of Sulphur, the results appa- 
rently of the decomposition of sulphate of lime. 1 he Sulphur was colh^cl- 
ed on the dried-up margin of a tidal creek, but since no information as to 
whether it was ever obtained in quantities sufficient to render it of commer- 
cial importance, it probably was not so. A sulphurous earth from the 
same district, and perhaps the s.'ime substance as descril>ed by Dr. 
Heyne, was quite recently examined by Dr. McNally, Chemical Examiner, 
who reported that the earth contained 28*32 per cent, of a free sulphur 
w'hich was easily extracted. The commercial importance of the discovery 
must, however, depend on the extent of the deposit and the local supply of 
fuel, and on these points no information is available. 

Bombay. — In 184.3, ^ deposit of sulphur wps discovered in the Ghizri 
creek near Karachi, which, on analysis, was found to contain 60 per cent. 
of the mineral, but was only of trifling extent and therefore valueless 
commercially. 

Panjab. — In the Kohat and Bannu districts Sulphur occurs in several 
localities, and was worked during the sovereignly of the Sikhs. 'I he sul- 
phur used to be extracted by roasting the loose earth, and in the Gunjully 
Hills near Kohat it is reported thf-* as much as 1,000 tons used to be 
annually manufactured. The deposition of sulphur is evidentiy stiU in 
progress as the whole pl.ice emit sulphurous fumes, and native sulphur 
occurs on the sides of small cracks in trie shales. Although on the spots 
where the former workings are situated, the best part of the deposit may 
have been exhausted, it is probable that it extends beneath the neighbour- 
ing debris. 

Kashmir. — Sulphur mines belonging to the Maharaja of Kashmir are 
worked in a valley in Rupshu at an elevation of I4 ,S<k> feet. 'I hey were 
visited by General Cunningham and Mr. Mallet, who describe them as 
vertical holes, about S feet deep, from the bottom of which the rock (a 
quartz schist in the lamina of which the sulphur occurs) is excavated iatcr- 
ally. and the mines are then deserted for new sides. The outturn is said 
to be from 500 to 600 maunds per annum, but the process of rnanutacture 
is rude and wasteful in the extreme. 

North-West Provinces —Unimpcirtant deposits of sulphur have been 
described in the Kumaon and Garhwdl districts. 

Nepal. — Sulphur is known to exist in Nepjil and was at onetime worked, 
but are said to have been now abandoned, as owing to want of skill it 
could not be done with profit. 

Upper Burma. — Sulphur is said to exist in unlimited quantity in the Shan 
States. The ore is called “a h.ard metallatic pyrite.s, but not iron pyrites.** 
The method of extraction is said to be by means of a simple retort con- 
sisting of two gharas, one of which is placed on the fire and the other 
inverted over it so as to catch the fumes. A total of 28,000 vtss of sulphur 
is the annual outturn of these workings. 

Baluchistan and Afghanistan#— &ilphur occurs in several localities 
in these countries, and in considerable quantities. It is worked in a rude 
fashion, but a considerable amount of sulphur is said to be obtained. 
The mines at Sunni in Cutchi and in Gurmsael and Balkh used to 
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Medidoal use of Sulphur. (IF. R, Clt^rh.) 


supply Kandahar with the Sulphur required for tho. maniifacuire of 
gunfiowder, but no information seems available as to whether this is still 
the case. 

Medicine. — Four varieties of Sulphur are menti oned by Sanskrit 
authors, vijy., red, ydlow, white, and black. The jellow variety is called 
(hn/d-sir, because of its n semblance to the translucent ripe fruits of the 
dmnlitki (Phyllanthus EmbUa). For internal use lliis is preferred, and 
• isgiven in combination with mercury. The white variety is said to be 
inferii^r to ihe^ yellow, and is emploved as an external application in skin 
diseases. In Hindu medicine, Sulphur, purified by being dissolved in an 
iron ladle sme.^ed with butter, and then washed in milk, is given inlernally 
to increase the bile, act as a laxative and purgative and as an alterative 
in skin diseases, rheumatism, consumption, and enlarged spleen. Externally 
it used in various combinations as a rcMUcdy in most skin di.seases. 
Thus : - Rubbed up with an impure carbonate of potash and mustard oil it 
is applied in pityrtasis and psoriasis, and an oil composed of equal pro- 
portions of sesamum oil, madder, inyrabolans, lac, turmcTic, orpiment, 
realgrir and sulphur mixed «and exposed in the sun is said to be a s{>ecir!C 
in ec/ema and sc.:ibics ( £/. C. Dt^ff). Hindu and Muhammadan phy.sicians 
employ it extensively as an application for itch aiul other cutaneous disorders, 
and direct it to he taken in cases of leprosy, venereal disease's, and chronic 
c».'ntr;ictions of the limbs (/ 1 /w.v/jV). 

Sulphur was a therapeutic agent well known to, and much used by. the 
ancient s. It was spoken of by H'ppocrates under the name of 0 fiov 
and \va^ prescribed by him and ais followers in asthma aid cutaneous, 
complaints, Ceisus says of it ** It matures and removes pus, cleans 
wounds, and purifies the body.’* In modern works on therapeutics, 
Sulphur is descril)ed as alterative and diaphoretic in small, and mildly - 
aperient in larger, doses. It is valuable in sc,ibies and some other cutane- 
ous diseases both as an (.‘Xt(Tnal and an internal remedy. By itself it has 1 
probably no local action, but is partially converted by the acids of the skin | 
jTito sulphiiretled hydrogen and sulphides which are energetic substances. ^ 
Its internal action in all probabilitN is similar ; it is not the Sulphur but i 
its hydrogen compound which posse.sses the therapeutical properties. ; 

Domestic. — By far the greatest proportion of the sulphur obtained in I 
India is used in the manufacture of gunpowder- Smaller quantities are 
c'mplovcd to make sulphtiric acid. 

Trade. — In the “Statement showing the quantity of minerals produced 
in each British FVovince and Native State during (he calendar year iSSq, 
published by the Revenue and Agricultural r)epartment, 29 cwt, of .sul- 
phur valued at K200, are shown to have been obtained in the Panjab. 
Other provinces are not shown to have produced the mineral. 

The import trade in Sulphur is pretty considerable, 28,167 cwt. valued 
at R 1,47,426, having been brought into the country during the official year 
i88o-ck). The great proportion of this (15,964 cwt.) was brought from 
the United Kingdom, 7.057 cwt. came from France, 4,396 cwt. from Italy, 
and 750 cwt. from Abyssinia. Bombay took the largest sh. are in the import 
trade, fu>., (13,398 cwt.) Ii.s8> cwt. was taken by Bengal, 2,513 cwt. by 
Madras, and smaller quantities by Burma and Sind. During the same 
period 99 cwt. of sulpl ur was re-exported from India to foreign countries. 
The fluctuations both in the import and export trades are insignificant. 

Sumbuli sec Ferula Sumbul, Hook,/,; Umhellifer.=e ; Mol. Ill , 339. 

Sumach, see Ciesalpinia cortaria, WilU . ; Leguminos;e ; Vol. IL, 6 ; and 
[ Rhus coriaria, Linn. ; Anac.%ri)i.\cea: ; Vol. VI , Part I., 496. 
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The Chireta- • bitter, alteratiTe medicine. 
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SWERTIA, Linn. ; Gen. PL, 11 ., St6. 

Swertia affinis, Clarke,- Fl. Br. hid., IV., 126 ,■ Gentian ace®. 

®y 5 ;~Ol>HKLlA ELRGANS, Wifht, h., t, IJJI ; O. AFFINIS, Arn. in 

^ Ight, ill., II., ns, t. 157. Bis.fii;. 3 b. 

Reference. — Year-Book Pharm*f iSjk, 22S. 

Habitat. — An annual herb of the Deccan Peninsula, occurring at alti* 
tudes between 2,000 and 4,000 feet. 

Medicine. — An infusion of this plant is cmplovcd locally as a substi* 
tute for the true chireita (Swertia Chirata, q.v.). " * 

S. alata, Royk; fl Br. Ind., IV., J2j. 

Sy®* — O phelia alata, Grisrh. ; Agathotks alata, Dim. [Pb. 

Kashmir; Chiretta, kash ul earira. kariifiiiltia , 

References. Prodr., IX,. 127 ,* Pf>. P/.. 147- 

Habitat. — A^n annual herb, closely resembling S. Chirata, found on the 
Temperate Western Himdiava, from Kashmir to Knm-'Son, at altitudes 
between 4.000 and 6,000 feet. 

Medicine. — An infusion of this plant also is largely used by the 
Natives of the Panjdb, and is believed to have tonic and febrifuge pr<>- 
perties. 

S. angustifolia, Ham. ; FI. Br. Ind., IV., r2S. 

Syn.— Ophelia angustifolia, D. Don. 

Vcm.'— PflAfiW kiretta, Hind.; Pahddi kiraita. Mar. 

References.— iDC., Prodr., IX., Yfar-Book Pharnt., 22^ f 

O'Shaughncitsy. Benff. Dhpem., 4(10 ; Royle, III. Him. Hot.. 277. 
Habitat. — An annual herb of the Sub-tropical Himalaya from the 
Chenab to Bhutdn, occurring at altitudes between i,f>f)r) and 6,000 feet. 

Medicine. — The dried plant Is used locally as a substitute for true 
Chirctia, and is exported to Europe as such. It is very inferior in its 
bitter tonic properties to the genuine article. 

[ Mil. PI, TIL, /. 

S. Chirata, Ham.; F. Br. Ind., IV., 1 24 ; Beutlcy Trimen. 

Syn. — Gentiana Chirayita. andCHiMAVTA, Roxh. ;G, Chirata, Wall . ; 
Agathotes Chirata, D. Don. ; Ophelia Chirata, Critieh. 

Charayatah. Hind.; Chirltd, Beng. ; Cherayta. Patna ; Ch<*- 
rata, Nepal; Nila-vlppa, Mai. (S.P.); Charayninh, Deccan ; Chi- 
raita. kirdita. Bomb.; Ckitayitd, Mar.; Chirayatn. Gi^/. ; Shirat- 
kurh-chi, nila-vemhu. Tam.; Hila vrm, Tel.; NHahi^m, Kan.; 
Sekhdgi, Bukm.; Kirata-tikta, bhunimba, Sans.; Q anabuzoarirah, 
Arab. & Pkrs. 

References.— Z)C., Prodr., IX., 127; Roxb.,Fl. Ind., Ed, C.B.C., ; 

Pharm. Ind., 57 ; British Pharm., io6, 20^, 41^ ; Fldck. Hanh.^ 
Pharmacog., 4,^6; U. S. Dispens., rsth Ed., 4OS ; Fleming, Med. PI- 
& Drugs {Asiatic Reset., XI .), 167, 446, 5J6, $40; AinsUe, Mat. Ind.$ 
II. % 373 ; 0 *Shaughnessv, Beng. Dispens., 4 ^ 9 : Irvine. Mat. Med. 
Patna, 19 ; Medical topog. Ajmir, i 3 o ; Moodecn Sheriff, Supp- 
Pharm. Ind., tfiq ; U. C. Dutt, Mat. Med. Hind., 200; 5. Ar/un, 
Cat, Bomb. Drugs, qo ; K. L. De, Indig. Drugs Ind., ft ; Dymnrk, 
Mat. Med. W. Ind. ,2nd Kd.,446; Year-Book Pharm., 1^74* 1 4 : 

223 ; W. W. Hunter, Orissa. II.. ; Burhanan-Hamilton. Kingdom 
of Nepal, <^5 ; Birdtxood, Bomb, Prod., $6: Agri.-IInrti. Soc., Ind., 
Trans., IV., t32 • VI., 241 ; Jour., XII., 347 ; XIII., 3 Sg ; Balfour, 
Cyclop. Ind., III., 25. 

Habitat. — A small, erect, herbaceous plant, 2 to 5 feet in height, met 
with in the Temperate Himalaya at altitudes between 4,000 and 1 0,000 
feet from Ka.shmfr to Bhutdn, and in the Khisia mountains betwetm 
i 4t000 and 5,00c feet. It is nowhere gregarious nor so plentiful as other 
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The Chiretft-a bitter» alterative medicine. ( W. R. Clark ) 


allied species* still curiously enough the true Chirefta is always to be met ; 
with the baz/jrs of Bengal {C. B, Clarke in FU By. Ind.). | 

M^iciae. — The drug <jt)tained from the dried plant has long been ; 
held in high esteem hv the Natives of India. It was mentioned by ; 
Sanskrit writers under the name of kirat^tika, f.e., the bitter plant of the j 
Kiritas, an outcast race of mountaineers in the north of India, and was: 
descrit)ed by them as nossessing ionic, febrifuge, and laxative properties * 
yFliickif^cr fJxtnhury). Bv Hindu medical writers it is much esteemed j 
on account of its tonic, anthelmintic, and febrifuge properties, and it is j 
prescribed in levers of all sorts in a variety of forms, and in combination ■ 
with other me<Mcines of its class. An oil of chirettaf prepared from the i 
decoction, combined w'ith mustard oil, whey, and a numlxjr of other drugs, | 
is used by Hindu physicians for rubbing on the body in chronic fever i 
\\ith*cmaciation and an;cmi;i iU. C, Dutt). Muhammadan writers upon i 
Indian drugs have identified chirayafa with the kasah^eFdarir,i of the ! 
Arabs, but this is now doubled. Chirefta is used by Muhammadan practi- t 
lioners, ho\v(‘ver, as a remedy for colds and bilious affections, burnmg of, 
tlw; b'>d\ , and the fever arising from deran-^ement of the three humours. ; 
In Western India it enjoys a high repute as a remedy for bronchial . 
asthma, and Dymocic remarks that he has known it used with success 
(J/.// Met. IndX \ 

In Kngland chireita l.>eg.an to attract attention about the year 1820, 
and in 1839 it was introduced into the Edinburgh Pharmacopxia, It is 
now oflicinal in the British Phannacop.eia, and is administered usually in ' 
the form of infusion or tincture. It is not, however, used extcnsixely in’ 
England, and verv little on the C<mtinent or in America. By Kuropenn 
prac itioners in India it is very frequently prescribed in place of gentian, 
and was described by Fleming as possessing all the stomachic, tonic, ' 
febrifuge, and anti-di;irrhcetic virtues which .ire ascribed to that drug and 
in a greater degree than they are generally found in it in the stale in 1 
which it comes 10 us from E\irope.” It is a pure bitter tonic uith- 
(>ut aroma or astrinc^ency, and is even more bitter than gentian. It is 1 
administered for cases similar to those in whlcVi that drug is used, and is ’ 
said to be specially serviceable in the dyspepsia of gouty subjtx:ts. Like I 
gentian it is sometimes employed to impart flavour to the compositions , 
known as Cattle Foods {BeniJey t?* Trimen). | 

Di'.sc RiPTiON. — The entire plant collected, most commonly, when the 
capsules are fully formed and dried, is tied up into flaitish ljundles with . 
a slip of l:»amboo. Each of these bundles is about 3 feet long, and from 
I to 2lb in weight. The stems have an orange brown or purplish colour, 
and an .average thickness of that of a goose quill. They arc rounded j 
below, faintly quadrangular above, amf consist in their lower portion of j 
a large w<x>dy column coated with a very thin rind and enclosing a large | 
pith. WitEthe exception of the wood of the stronger stems, the whole | 
plant is intensely bitter (FlucHger Honhury). \ 

Chkmical C0MP0.S1T10N. — The analysis made by M. Hohn of Jena,* 
at the request of the authors of the Pharmacographiay show that chi- 
retta contains two bitter principles — ophelic acid and chiratin, and also a | 
tasteless yellow crystalline substance, which was obtained in too small a j 
quantity for investigation. . . ! 

Special Opinions.— § “ Among the Natives chiretta^ in combination 
\\\\\\ gulancha in equal parts, is used as a good alterative. The ordinary 
process is to macerate in cold water for a whole night, and, after strain- 
ing, the liquid is taken in the morning^* {Assisfani Surj^eon iV. R. 
Banerp\ Etawah). ** Tonic, stomachic. Dose of infusion 5 ”* 
sion is used in cases of weakness after fever and atonic dyspepsia, and 
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in urticaria with pulv. rhei and soda bicarb.*’ {jrd Cltiss Hospii.d Ass{$- 
tant Abdulla, Civil Dispensary, Jubbulpur)^ “ Largely used ip chari* 
table hospitals. It is a most useful medicine* and easily obtained at a 
small cost. 1 agree with those who are of opinion that boiling injures 
the strength of the drug. I alw'ays recommend an infusion in cold water ^ 
(Civil Surgeon S. //. Shtreore, Moor shed abad), ** Is tonic and febri- 
fuge. It is also used in atonic dyspepsia to give tone to the stomach and 
thereby improve digestion ” (Assistant Surgeon R. C, Gupta, Banktporei. 
“ An extremely useful bitter Ionic, much employed in dispensary prac- 
tice in the shape of infusion either alone or comotned with other tonics “ 
(Surgeon G, Price, Shnhabad), “Have used the Bhutan and Nepdl 
chirata for years as an emollient, tonic, febrifuge, and laxative” (Surgeon 
D, Picachy, Purnenh), **A bitter tonic and thought to be cholagogtie 
by some. A grain or two of quinine and a few drops of diluted sulphuric, 
added to each dose of the infusion, increase its efficacy *’ {Civil Surgeon 
C. M. Russell, Sarun), “ Valuable bitter tonic, cold infusion preferable” 
(Assistant Surgeon S. C. Bhuitacharji, Chanda, Central Provinces), 

Trade.— Most of the Chiretta ot commerce is said to be collecteji in 
Nepdl. It is packed in large bales, each of w^hich contains about 1 cwt., 
and exported to Calcutta, where it is distributed. 
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Swertia decussatai Nimmo; FL Br. Ind., IV,, /27, 

Sya. — Ophelia DBNsrpoLU, Cnseb, : O, alba, Am, in Wight, III,, i, 
757, bis. fig, 3 /. ; O. MULriRLORA, DalB, 

Vtm.^Sildjit, Dec.; Kadu, Mahablbskw'ar. 

References.— £> c .. Prodr., IX., rj5 ; Graham, Cat. Bomb. PL, 249 ; 
Data, & Gibs,, Bomb, Ft., 1^6 ; Dymock, Mat. Med. W'. Ind., $40 ; 
Trans. Med. & Phy, Soc, Bomb. (/V. 5 .), VI., 1S60, App,, 5«V, 5p. 

Habitat. — A herbaceous plant, found in the Western Deccan Peninsula 
from the Konkan to Travancore. It is met with at altitudes between 
3,000 and 6,000 feet. 

Medicine.— The whole plant is bitter, but the root is preferred, and 
is said by Dr. Broughton (Trans. Med, Phys. Soc. Bomb.) to be an 
excellent substitute for gentian or chiretta. It is sold in the bazdr at 
Mahableshwar under the name of Kadu, which simply means “bitter” 
(Dymock), 
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S. paniculata, Wall,; Fl, Br. Ind., IV., 122. 

Syn. — Ophelia paniculata, D. Don. ; O. VVallichii, G. Don. 

Vera. — Kadavi, Mar. 

References.— /ic.. Prodr., IX., 124; Gazetteer, Panjdh, Simla, Dist., iJ, 
Habitat. — A herbaceous plant of the Temperate Western Himdiaya 
from Kashmir to Nepal, found at altitudes between 5,000 and 8,( 0(^ feet. 

Medicine. — Collected as a substitute for the true chiretta and exported 
to the plains. 
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S. purpurascens, Wall.,- Fl. Br.Ind., IV., I2f. 

Syn.— Ophelia purpurascens, £>. Don.; O. Dalhousiana, Crheb, ; 

O. CILIATA, G. Don. 

Vem. — Cheretta, Hind. 

References.— DC., Prodr,, IX.^ t 23 , 124 ; Gazetteers :^Simla Dist., i 3 ; 
N.- W. P„ Him. Dist., 3 r 3 . 

Habitat. — A herbaceous plant of the Temperate North-Western 
Himalaya from Kashmir to Kumdon ; found at altitudes between 5,000 
and 12,000 feet. 

Medicine.— « Used in a similar manner to the preceding species. 
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The Mahogany Tree. ( IV. J!. Cl, irk.) 

SWIETENIA, Linn. Ccn., PI., I., 338. 

Swiet^nia febrifugal Roxh, ; see Soymida febrifuga* Adr, Juss., 

[MFXlACEjTi 

S. Mahagonii Linn. ; FL Br. Ind., /., $40. 

'1 HE Mahogany Tree. ^ ^ 

References* — Brandis, For, Fl.t70; Gamhtc, Man, Timb,, 74 ; Stewart, \ 

Pb, Pl.f 3 j ; 0*Shat4/i'knes.\yf Beng, Disprns.^ 247 ; Dymock, War dim, 4* } 

Hooper, rharmacog. Jnd., /., ^4^ : Birdwood, Bomb. Prod,, 260 ; ; 
rse/i^l PL Bomb. {XXl\, Bomb. Ga».) 45 : Foyle, Prod. Fes., 19^^, 2t^’ ; ! 

Gums and Resinous Prod. (/^. W. Dept. Fept.), 2t ; Few Reports, 
l.<77, ; /A79, 22 ; ibb’o^ #p ; /AA';. 17 ; 2S ; Gazetteer, Mysore 

toorg 1 , 7/ Agri.^liorti, Soc, Jnd., Trans,, JIJ., 3<) ; Jour, y.. Set., 

/v 7-/5 ; Pro., to, 16 : IX., 2yo ; XU!., 2<f0 : XIV., Set., 19^-203 ; New 
Series, Set. 55 ; IV., r7Q-t&2 ; Pro , /A/J, 6 , 21 ; V., Pro., 20 (/A75), 

4n /^-/5 {1^76), 46 ; VIJ., Pro., 23 ; Jnd. Forester .* — III,, ; IV., 411 ; 

VIII,, A’5 ; /.V., 5 »j, ; A'., tSf . Hi., tyt. 

Habitat. — A large evergreen tree indigenous to the W'est Indies and 
Cenlral Africa. 

• Cultivation in Indi.a* 


Bengal. — In 1795, several Mahogany trees were introduced as seedlings 
from Jamaica into the Botanic Gardens at Calcutta, and in 1796 Dr. Rox- 
burgh, in a letter to the Sub-Secretary to the Govern inent of Bengal, men- 
tions among other things that “the Mahogany plants sent out by the Court 
of Directors in 1794-95 thrive very well.'' In 1799 he again wrote ; They 
thrive exceedingly and have mulhplied to some hundreds. This useful tree j 
is perfectly at home here, and I may venture to say it is also fairly cstab!i::ih- j 
ed in India.” These plants were the first inlrcxluced into India, and until 
August 1865 there seems to have been no fresh introductions. 'I'hc trees, 
however, appear to have continued to flourish, for several, which were de- 
stroyed in the great cyclone of 1864, when they were probably about 71 
years of age, averaged about 12 feet in girth at 4 feet above the ground, 
and a log taken from one of them, and consisting merely of the tnink to 
the commencement of the first branches, gave, after squaring and removal 
of the sapwood, 169 cubic feet of timber. 

In 1865, 183 pods, containing 8,235 .seeds, were received from Jamaica 
by the Superintendent of the Government Botanical Gardens, Calcutta. 
From these only 460 plants were produced, 33S of which were sent to 
Darjiling to be planted in the Tarai there, and the remaining 1 12 were 
kept in the Botanic Gardens. The plantation in the former locality proved 
a failure, but at other places in Bengal the trees throve very satisfactorily. 
The numliers of the original trees increased vastly, for from them a total 
5t548 plants were distributed in the Bengal Presidency between the 
years 1802 — 1866, sixty-seven were sent to other presidencies and prov- 
ince.s, four were sent to Europe, and nine to Africa. 

Some dfflkulty in propagating Mahogany was experienced in Bengal 
and other parts of India, as the trees, although they flowered freely, did 
not produce seeds, but in 1876, the Vice-President of the Agri.-Horti- 
cullural Society of India, distributed 43 capsules grown in the" Society's 
gardens, containing on an average each 40 seeds, to the members of the 
Society, while trees in other parts of Bengal have seeded,*^ although not 
freely ; and large numbers of plants have been produced by layering. 
Fresh introductions, too, of seeds irom Jamaica have l>een made from time 
to time by the authorities of Kew, so that, altogether, the successful cultiva- 
tion of Mahogany in Bengal seems not improbable. 
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• An avenue of large Mahogany trees, near the Hugli railway station, seeded free- 
ly in 1878. — jiW., Diet, Econ. Prod, 
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3033 


i 


Burma. 
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North-West Provinces. — Several trees from Calcutta have been intro- 
duced into the Saharunpore Gardens, and in 187S vvc find Mij, J. F, 
Duthie reporting : — “ The tree appears to thrive well in these gardens* 
There are some fine large specimens, alx>ut 60 years old, one of which 
measures 8 feet q inches in girth at 4 feet above the ground. Tlie tree 
flowers regularly every year, but as yet no seed has been produced.*’ 
Further accounts are not given with regard to mahogany cultivation at 
Saharunpore. « 

Bombay. — In 1815, four plants, propagated from those introduced into 
the Calcutta Botanic Gardens in 1795, 'verc sent to the Bontbay Presidency, 
but as to the ultimate fate of these nti information, save passing allusivin 
in Lisboa’s Us 'ful quoted bekyw ^ seems to be available, and it is not 

till 1879 that we find any account of mahogany cultivation in Bombay. In 
that year Colonel Peyton reports A small parcel of seed was received 
from the Superintendent of the Botanierd Gardens, ft was not uncierstoiKl 
how to treat them and only i 3 germin.ated. Fhey were put out ;it Yella- 
pur and are now splendid specimens varying from 1 foot 8 inches to 4 
feet 7^ inches. Subsequently another parcel wa.s received. They are pow 
understood and are germinating famously, t hey require much watering, 

f ood air and light, and alight covering only of earth.” In i^Bi Mr. 

huttleworth reports that in the Northern Divisitm of tlie B'>mbay Presi- 
denev “the mahogany trees, if carefully looked after, tlirive and ha\e 
a quick growth,” and in the Southern division Colonel Peyton says : 

“ The mahogany, of which there are manv plants, is attacked by a grub 
which destroys the terminal shoots and distorts the trees; otherwise th(’ 
plants are green and appear fairly healthy” (AVw Reports)* In Lisboa’s 
Useful Plants of Bombay, publisfted in 1SS6, a letter is qu*.>ted from Mr. 
Woodrow, Superintentient of the Botanical Gardens, tianishkhind, in 
which he savs : — “ I have measured many mahogany trees ; I find the 
average of eight years* growth is 20 feet high and 15 inches circumference 
at 3 feet from the ground. Much larger trees 40 years old are at Hewra.” 

Madras. — Early in the present centurv eight of the trees raised from 
the original stock were sent to the Madras Agri.-Horiicultiiral Society, 
dliese were a few years afterwards reported to b(? thriving well, and some 
of the specimens now in the Society’s garden are over 40 v cars of age and 
continue to grow. They have flo\vercd regularly, hut have mn borne fruit. 
A few years ago, two small bags of fresh seed were obtained by the Agri.- 
Horticuitural Society of Madras direct from the Government Botanist in 
Jamc'iica Out of 1,280 seeds put down, about 300 germinated and 423 
young trees w'ere raised, the majority of which wore.‘ placed with District 
officers. Forest officers, and others to be planted on Government land, 

Burma. — In Burma also no information seems to exist as to the fate of 
the original trees sent by Roxburgh from the Calcutta Botanic Gardens, 
but in 1871 Dr. (now) Sir D. Brandis informed the authorities at Kew that 
the mahogany trees wdiich had been introduced, at what period he does not 
state, throve well and produced good marketable furniture W'ood. In the 
Kew Report for 1879, a letter is quoted from Lieutenant-Colonel Hawkes, 
Honorary Superintendent of the (iovernment Gardens at Rangoon, from 
which it appears that fresh experiments in the cultivation of Mahogany 
had been undertaken. Seeds were sown in September 1878, and were 
very successful, for when the plants raised from these seeds were measured, 
exactly a year after they were planned, three of them w^ere found to 
average 7 feet 3 inches in height with a girth of from 3]^ to 3S inches and 
“ in addition to this rapid growth they appear to be very hardy, and 
promise to bear with impunity the extremes of heat and meusture charac- 
teristic of the Burmese climate.” All the last plants raised from seed 
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had succeeded, a large number had lx*en planted out and they seemed to ■ 
thrive in the pcMjrest soils where it was difficult to keep other plants alive, j 
Oi the Tenasserim Circle Major Seaton in the same year reports : — i 
** The four mahogany trees planted out in i S75; continue t<) thrive, the maxi- 
mum and minimum heights of the trees being 1 7 fcK;t and 7 feet, respective- 
ly.” In 1871), Lieutenant-Colonel Hawkes again reports that “the ma- 
hoganies are still growing well under every variety of soil and disadvantage 
• of .situation ; some planted in a swamp survived the whole monsoon and do 
not seem behind others more favourably placed. At least 75 per cent, of 
the plants wefc this year attacked by a species of borer which drilled 
holes near the | 5 «)ints of the leading shoots and bored down through the 
pith. This disfigured the plants somewhat, luit they rapidly threw out 
side shoots, the strongest of which, being allowed to remain, sc»on took the 
plact of the original leading shoot. In addition to this, a large caterp’liar 
was very destructive, but the great vilaiily of the plant enables it readily j 
to overcome these insect pests. fCvery wound thus inflicted causes the j 
plant to throw out a fresh shoot, thus disturbing the parallelism of the 1 
ii^ires and producing tlie mf>tt}rd appearance of the grain which is. by | 
dealers in cabinet work, called the curb As the value of the best kinds of t 
ww>d dey)ends on the amotint of this curling of the grain, it seems not ! 
unlikely that to the liability of the mahogany to the attacks of these insect * 
enemies, the w^kkI owes m\u:h of its value a.s an article of commerce, i 
“ rhree young mahogany trees measured on the 7th September (w)icn ! 
they were exactly two years old) were found to have a height of 16 feet ; 
6 inches, 14 feet 4 inches and 12 feet, with a girth of 7, 5o» and 7 inches j 
respectively.” I 

uum.— “'I'ho mahogany tree yields a gum which, at first liquid, soon i 
dries up into brittle, white, shining fragments. 7'hese become yellow on i 
keeping. The gum dissolves readily in water, forming a weak dark- | 
cohnired mucilage wliich freely reduces i*'ehlingbs .solution ; is precipitattxl j 
by acetate of lead and gelatinised by the basic .acetate and by ferric 
cloride but not by borax” (/)vmerA-, P/nirwat eg. InJ.). j 

Medicine. — Ir\ the West Indies, the h\rk is sometimes used by the 
N.atives as a substitute for cinchona. It is very .astringent* but i.s said to , 
contain “ no ;dkalin<‘ principle” | 

Stnicturc of the Wood.— 'Heart wt»od kard, reddish-brown, seasons and i 
works well. Weight about 54lh per cubic f»»ot In the trade - 

several varieties of wood are distinguished. Ot these the dark dense timber i 
known as .Spanish mahogany chiefly importeil from San Domingo, ; 
(cnlral Mexico, and Cuba, is regarded as ot best qualify; while the light j 
open gnained kind termed “ Hay wood *’ or Honduras, obtained from 
regions further south, although in its best forms approaching the qinility 
of the former, is usually more nearly of the texture of cedar and i.s now 
much used for joiners* work. Indian maiiogany has been found equal in 
<juality to some of the best varieties of “ Honduras*’ .although inferior in j 
fineness of grain and curl to the best qualities of “ Spanish” wood ; 
(/tVv/c). j 

Domestic. — In Europe the wood is used perhaps more extensively than ; 
any other for furniture ; it is also sometimes employed in ship-building, j 
Mr. May in an interesting p.aper on “ Timber for ship- building ” read before ! 
the Society of Arts* stales, however, that mahogany is only classed in the | 
second rate at Lloyds among timber for ship-buiiding purposes, the | 
reason being that fine dense mahogany is loo costly for the purpo.se, while | 
the cheaper bay wood, the price of which would enable it to be used, comes 
only in the second division. The timber of Spanish line of battle ship 
built at Havannah of the finest picked woed, when taptured by the 
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English, and broken up more than 100 years after she had been launched, 
was found to have every timber sound {ind. forester), ♦ 

Trade. — About 40,000 tons are annually imported into Great Brit.ain 
from Honduras, Jamaica, and San Domingo, and in the London market 
mahogany fetches from 4^/. to is. tuL per superficial foot of planking one 
inch thick, so that if Bengal and EUirma arc to prove, as would seem likely, 
favourable fields for the growth of this tree, another most .valuabie 
timber may soon be added to the exports from these provinces. * 
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SWINTONIA, Grif. ; Gen. PL, 42i. 

[Anacardiacej!., 

Smntonia Schwenkii^ Teysm. BinnnuL ; FL Br. Ind., IL, 2O ; 

Syn. — Anavxanopetalum Schwenkii, Trysm . & Binnend . ; AsTKOrKTA 
LUM J, 6 V/^. 

Vem . — Boilartit hydsur^ Beng. ; Sarnbufi^, san^^iftphnl, Magh.; Shibtkut 
Chakma; Timye^ San, Uukm. 

[ </(V, 

Refereaces, — Kurs, For, Fl. Br, Burm,, Gamble, Man. Timb., 

Habitat.— A largetrec, very frequent in the tropical forest of Martaban 
down to Tenasserim, and distributed to Malacca and Sumatra. 

Domestic.— The woon is sometimes used for boats and is .said by 
Major Lewm to last better in salt water than other woods. 

SYMPHOREMA, Boxh,; Gat. PL, //., //j^. 

[ Wight, Jc., /. 362 ; VKRBKKACE.f.. 

Symphorema involucratum, Roxh.; FL Br, I ml, IV,, 

Syn. — C ongea panicclata, Wall. 

Vem.— konda tekkali, gabba dara, Tbl. ; N-way-sat, BuRM. 
References. — Rarb,, Fl.lnd., Ed, C.B,C„ 326 ; Kursf, For, FL Br. Burm., 
JI.,254; Gamble, Man. Timb,, 2S2 ; Dalz. Gibs., Bomb, FL, iy<;2 ; 
Sir W. Elliot, FL Andhr., 63, p? ; Gazetteer , Bombay, Xy.,440;/nd, 
Forester, Vllh, 41 1, 

Habitat. — A large deciduous scandent shrub, frequent in the Western 
Deccan Peninsula from the Konkan southwards; also in Burma and 
Ceylon. 

'Structure of the Wood. — Grey, close-grained, rather heavy. Used 
for fuel. 
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SYMPHYTUM, Linn. ; Gen. PL, II., 854. 

Symphytum asperrimum, Sims. ; DC., Prod., X., 38 ; BoRAcrNEJE. 

The Prickly Comfrey. 

References. — Report of Experimental Farms, Madras (/HyC), 2i ; 
{tSyS) 24, 

Habitat.— A native of the Caucasus ; introduced into England as an 
ornamental plant. 

Fodder. — In England it is cultivated as a fodder plant and is said to 
be particularly useful for dairy-cows. It was recommended for experi- 
ment to the Agricultural Department of India, but trial showed that it 
“had little if anything to recommend it for cultivation on the plains of 
Southern India,” although it was suggested that on the Nilghiris and other 
hill tracts it might be expected to produce good results. Further trials 
however, do ncA appear to have been made. 

s. 3045 



Products oj India, 


397 
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SYMPLOCOS, Linn.; Gm. PL, 11., 668. ! 

, [ S'n'RACEi. 

Symplocos crategoides, Hamilton; PL Br. Ind., 111., s73i' 

Syn.— S. PANIC utATA, Wall. ; Lhodra cbata'goides, Dene. 

Vcm. — Lfnih, Kumaon; Lodar^ laudar, loj^ losh^ (Baz^r, bark-*) lodk | 
patktxni^ Pu. j Lodur^ pathani iodh^ SlND» j 

References. — ^. DC., Prodr., VIII., 2$fi ; BrandU, For. FI., 299 i Kura. \ 
For. FI. Butm., II., 147 : Gamble, Man. Timb., 2$j ; Sfiyaarf, Pb. Pi., 

# ; Af array, PL Cy Dru^s, Sind., 140 ; BatUn Parvell, Ph. Pr., 3 *^ 9 , \ 
oAtkiuson, Him. Dint. (.V., P. Gaa.), 3 13 , , 7^1 , 77(f ; \ 

Liotard^Dyes, h'S ; Settlement Kt^ort, Panjdl, Simla Disi., .xliv., App. ' 
II., A ; Gaeetttef, Paftjdb, Simla Dist., 12; A/cri. IIorti. Soc. Ina., ! 
Jour., XI r., 43 ; Balfour, CycUp. Ind., III., 794. j 

Habitat. — A lar^eshrub or small tree of the Hiiiuilaya, from the Indus 
to A?isam. occurring at altitudes between 3,000 and S/xlo feet. It is found ^ 
als< t ()n tlic Kh/isia mountains and the hills of Martaban, and is distributed j 
to Japan. j 

Dye. — The kark and leavks are used in dyeing and yield a yellow ' 
eijioiir. The\ are principally employed in combination with madder, and 
are said by Liotard to act probaVjly nutre as a mordant than as a colouring 
material. The average annual export from the tract between the Ganges 
and the S/irda is staled l>y Atkinson to be al>oul twenty tons, of v^hich 
about nine tons C(*me from the Kumdon forest division. 

Oil. — An oil is said to be extracted from the SKi n.s {SttTvafi). 

Medtcme. — The bark is considered l>y Hindu practitioners to have! 
tonic properties. It is also used in ophtha}mi,'u 

Fodder.— I he leaves are k>pped in the Himalaya to feed sheep and 
g(jats. ^ ! 

Structure of the Wood. — White, hard, close-grained, splits and twists ' 
in seasoning. It is, lu>\ve\cr, durable, atid has been recommended fci ; 
turning. If properly seasoned, it would do for carving. Weight 45 to 
54lb per cubic ft>ut {(j amble)* | 

S. ferrug^inea, Po.xb. ,■ 11. Br. ind.. 111., 57 ./. | 

Syn. — S. M01.LIS, H’tf//. ,■ S. javanica, A'i.r«. j 

Vern. — Fulinasur, Gako. i 

References.- iiVn/)., FI. Ind., Pd. C.B.C., 4^0; Kura, For. FI. Burm / 
IF, i./f ; DC., Prodr., VI IF, j 

Habitat.— A small tree of the Khdsia and Mikir hills and the Mala} | 
Peninsula from Mergui to Malacca. It is distributed to the Malay ! 
Archipelago, ' j 

Domestic. — In the Caro country the wood is used for house-posts. | 

S. grrandiflora, if all. Fi. Br. ind., IIL, syS, 

Vem. — Bumrofi, Ass. ; Moitsiim, I*haki.\l. 

References. — /)r., Prodr., VlIF, 2$7 ; Peport on Dyrs of Assam ; Liotard i 
Mem. on Indian Dyes, 75, ci5, t2fi ; Ind. P'orester, V., 212 ; VI IF, 40^;. 
Habitat.— A tree of the Khasia mountains. 

Dye.— In Assam the leavks are used .as a mordant in dveing with 

Garcinia Xanthochymus {see Vol. III.. 47S), and with Bixa Orellana 

(Vol. 1,457). 

Domestic. — 'Fhe mtlnga or mti^a silkworm is sometimes fed on the L 
K EAVES {hid. Forester), ♦ 

S. phyllOCal]rx, Clarke ; FI. Br. Ind., ILL, 575 . 

Vem. — lalihandan. Hint*., & Bkno. 

References.— 6V; Mi />/c, Darjiliny; I.ist,S4; McCann, Dyes & Tans, Bengal, 

bij ; Ili okrr, Ilimalayan Journals, IF, 4t . % ‘ V 

S. 3059 


3046 


DYE. 

Bark. 

3047 

Leaves. 

3048 


Bark. 

Leaves. 

T^l^R. 

3053 

3054 


DOMESTIC. 

3055 

3056 


DYE. 

I.^aves. 

3057 

DOMESTIC. 

Leaves. 

3058 

3059 



Diclit/naty of the Ecmomic 


398 


SYMPLOiCOS 

raceiposa. 


The Lode or Lodh Tree. 


DYE. 

Root. 

3060 

Leaves. 

3061 

3062 


DYE A TAN. 
Bark. 

3063 

Leaves. 

3064 


I Habitat. — A small tree or shrub, almost wholly glabrous, which occurs 

I frequently in Sikkim and Bhutan, at altitudes between 8,000 and 12,000 
j feet. ^ 

i Dye,~The wood is grey with stre;iks of red. This red part which is 
darkest in the root is ground into a paste by Paharias and used in their 
religious ceremonies and for caste marks*' {GamhU'). Sir J. D. Hooker 
in his Himalayan yournals^ \'ul. 11., 41, describes the women in Sikkim 
as preparing a vellovv dye from the leaves of a Symplocos for export 
I Tibet. 

Symplocos racemosa, Roxb. ; Fi. Br. In<L, III., 57^. 

The Lode or Lodh Tree. 

Syn.— S. Mamiltoniana & rigida, Wall.i S. nervosa, A. DC.; 
S. PKOriN^CA, //amr. 

Vern.— H ind.; Khi>idat, kaidai, sintren^ DarjiliN'g; Lodh. 

Beng.; Lodhf iudanit Kol. ; Loiiamt SantaL; Kuvimj^t hhom roii, 
Assam ; Laponj^detnj^. Kiiasia; Shif^yan, Bhuha ; Chamlani^ Nepai. , 
Palyok^ I.HrcHA; haiday. Micmi ; Ludhu, nidhuf I'kiva; Lodk^ tinsak 
C. P. ; Lodht N.-W. P., Oui>n, Si Kl'MAon ; Lodhrn. lodh, hut a, Homh. ; 
Li)dar, Gez.; Ludduy;a, erra loddu^a, Tel. ; Lodhra, mdrjana, tiff aka. 
Sans. 

References.— /’ro-iV., Vl/J.. .>S 4 ; AVri., Ft.Jnd.. KJ. C.F.C., 

4 ^ S : For. FL, 3 oO : Kurs, For. FI. Burm., //., f4t; Gamhfr, 

Afan. Tiftih., 2 S 3, xxv ; Cat. Tn'es, Shruhs, ; Frv. 

A. Campbell, Fept. Eeon. PI, Chutia Naf:pt<r, Xo. JiSSy ; Sir. tP. 
Kiliot, FL Andhr., $2, luy ; Irvine, Mat. Med. Patna, ; Medicai 
Topoy;., Ajmir, 144 ; U. C. Dutt, Mat. Med. Hind., / JijA ; 5 *. Arjun, 
Cat. Bomh. DrH,^s,^2; Dymoik, Mat. Med. IP. Ind,, 2nd Ed., 4^<j : 
Year-Book Pharm., iSyfj, if .3 :Darrah, Xoie on C\>ti.at in Assam, .y.i ; 
Baden Po7C( II, Pb. Pr., ; Drury, V, Pl.Ind., 40'^ ; Atkinson, Him, 
Dist. (A'., N.-W. P. Gaz.'\, 3 i 3 ; ('seful PL Bomb. (A'A'P., Bomb. Gas.), 
<XL 247t Fcon.Prod., AV IP. Prov., Pf. III. {Dyes and Tans), 23, 33 ; 
Liotard, Dyes, 71, SS, t 36 , f 3 S : McCann, Dyes tV Tans, Ben^., 3 ; 
4, 3 1 - 30 , ^4, SSt 7 -U b(i-()0, 124, 160 : Trotter, Ftport on Manipur Dyes, 
tbSj Wardle, Dye Feport, b<S : For, Admn. Pef>, Ch, Naftpore 
32 ; Gasefteers: — Bombay, .Will., 46; Mysore Iff Coorv, If., 7, 
W. IP, Hunter, Orissa, JI., if}0, App, /P. ; Ayri.-Horti. Soc., Ind.; 
Trans., VI,, 2.1U ; Jour., XJII., 3 S 9 t 39t ; Ne'OJ Series, VII., ijfy, 2/6 ; 
Jnd. P'arester, VIII ., 41O * XI., djO. 

Habitat. — An abundant small tree, of the plain.s and lower hills of 
j Bengal, Assam, and Burni.i, chiefly met with in dry forests, up to altitudes 
j of 2,soo feet. 

i Dyes and Tans. — The bark and also leaves of this species .are used 
j in dyeing, and a yellow dye is said to be extracted from br>th. By itself 

I the lodh bark yields a yellow dye, which is obtained by simply steeping it 

j in hot water ; but this seems rarely, if ever, employed, and Halasorc is the 

j only district in Bengal in which mention is made of lodh being thus employ- 

j ed. McCann slates that there ‘‘ the bark is boiled In water for eight hours, 

and cotton cloths are steeped in this infusion for half an hour. Lodh bark 
appears to be chiefly employed as an auxiliary or mordant in dyeing 
with (Morinda tinctoria), bar.,hakam (Cacsalpinia Sappan), and para^i 
(Butea frondosa). The Michis of Darjiling terai use it .along with 
turmeric and gumhengfong (Plecospermum spinosum) in dyeing silk a 
yellow^ colour. Lodh bark is also an ingredient of the ahir or red powder 
used during the Holt festival {McCann), Roxburgh statc.s that this 
bark is in request among' the dyers, of red in Calcutta as a mordant in 
manjjt dyeing. He describes the process as follows:— “To dye with 
manjU (East India Madder) in which the bark called lodh is an ingre- 
dient : For three yards of cloth take lodh, bur a hur (Terminalia 
Chebula, Roxb ), of each one chittak, pound and rub them with water on a 
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stone, mix them up with water and steep the cloth in it ; then dry it. | 
7'aUc one chtttak of alum, dissolve it in water, and boil it, put the cloth in- j 
to thit solution, and let it Ik>! 1 for an hour, then wash it and dry it. Then | 
take itl, rf>., Morinda tioctona, Roxb., one chittak, dhawro flowers (Wood- 
fordia fioribunda) one chittak, mint jit (Rubta Munjeet, Roxb,) half a seer, 
separately, mix them with lukewarm water, and let it boil. Then put in 
the clotli and let it remain boiling for forty minutes.'* In the NortV^-West 
Provinces, Sir E. C. Buck {Dyes and Tans of the Nortk~\yest Provinces) 
reports that — ** The lodk tree in these provinces is confined to the forests of | 
Bijnor, Kumagn and Garhwal districts. The bark is imported in some . 
fjuantity from Calcutta, and is used in calico-printing anti dyeing leather as | 
an auxiliary to oOuT dyes, being usually pounded up and mixed with them." j 

In the Central Provinces the bark is listed locally as a dye-stuff, but j 
there does not appear to be any distinct trade in it. In these pro\inccs it ■ 
is also regarded as one of the most valuable Ians {Lioiard), In the Bom- { 
bay Presidency, Colonel Drury says that the bark is used locally in the I 
Kotah district, where the tree occurs, to dye a red colour, and that it is | 
exported for that purpose. j 

• With reference to its use as a tan Professor Hummel) reported, in a i 
communit aiion addresM-d tf> the Kdiior, that it contained no traces what- ‘ 
ever of tannic acid, and that he was, therefore, at a loss to account for its j 
reputed value for tanning purposes. i 

Medicine — !,oJh imrk is largt ly used in Hindu medicine. It is ** con- 
!=;idered ctxdmg, astringent, and useful in bowel complaints, eye diseases, 
and ulcers. A decoedon of the wood is used as a gargle for giving firm- ; 
ness to s|>ongy and bleeding gums^’ { C. C* Duff). In Bombas the bark is 
often ernploved in tlie preparation of plasters, and is supposed to promote 
the maturation and resolution of stagnant tumours. In Europe it was ; 
formerly looked in)on as a cinchona bark and has been known at various ! 
limes as ‘ Ecorce d<* latour,’ ‘China nova,' • China calahirnica,’ ‘China; 
Urasilensis,* and * China Paragu.a tan.’ Drs. Charles and Kanai Lai De 
recommend the hark in 20 grain doses, mixed with sugar, as a medicinal , 
agent in rnenorrliagia, due io relaxation of the uterine tissue ; it should be ■ 
given two or three limes a day for three or four days. It is considered that 1 
tile drug has u specific action on relaxed mucous membranes (Dymock). 

Chemical Composition.— According to the account in the J/rt/erta 
Med tea of India, Dr. Hesse obtained from this bark three aika- i 

loids which he named ‘ I.oturinc,’ ‘ Coiloturine, and ‘ I .oturidine.' ** Lotu- 
rine is presiMvl in largest quantity, it is crystalline, and forms crystalline 
sails. Coiloturine also is crystalline, while Loturidinc is amorphous. All 
throe alkaloids in dilute acid solutions show an intense blue-vlokt 
fl uorescence. 

Structure of the Wood. — White, hard, close-grained, durable when 
properly seasoned, but very apt to warp and split in seasoning. Weight i 
54tl) per cubic foot. It is sometimes used for making furniture. 

ymplocos ramosissima, Wall : //. Br. Ind„ IlL, y;;. 

Vern. — KaUi kharani, NkpaL; Tungchony, Lkpcma. 

References. — UramUsi, For, FL, ; Cantble,Ma9i.Timh,j2S4:CM(i£ei- 

Mr, 

Habitat.— A shrub or small tree of the Temperate Himalaya, from 
f 'arh\v/il to Ifhutan, occurring at altitudes between 4,000 and S,o<n) feel. 
It is found alsn in the Khasia hills* 

Structure of the Wood.— White, soft, cven-grained. VV'elght 371b per 
cubic: foot. 

Domestic.— “ In Sikkim, the vcllow silkworm is raised on its leavi-s” 
{Brandis), 

S. 3072 


DYE & TAN. 


MEDICIKE. 

Bark. 

3065 

Decoction. 

3066 

Wood. 

3067 


CHEMISTRY. 

3068 


TIMBER. 

3069 

3070 


TIMBER. 

Dolf^flC 

Leaves 

3072 



400 


Dictionary of the Economic 


“ STOYGIUM 

Ja mbo lanum^ 


Plants yielding: dyeing materials. 


3073 


DYE. 

Leaves. 

3074 

DOMESTIC. 

Seeds. 

3075 

3076 


DYE. 

Leaves, 

3077 

TIMBER. 

3078 


3079 


MEDICINE. 

Seeds. 

3080 

FODDER. 

Leaves. 

3081 

TIMBER. 

3082 


Symplocos spicata, Kovh.; FI. £r. Ind., 111., 57 J, 

Sya. — S. poLvcARPA, W’aW. ; S. Loha, /)on. ; S. racemosa, H’a//. (x« 
part^ ftot of naxh.). * 

Verne — Bholia, hdh. Hind.; Bkng.; Lepcha; Bhumrufi, 

Assamese; Moit-sum, Fhakial. 

References. — Box6„ FL Ind., Ed. C.B. C., 416 ; Brandis, For. FI. Burm.^ 
11 ., 146 ; Lishoa, U, PI. Bomh., g6, 286 ; McCann, Dyes & Tans, Bvftf^., 
8 q, IS4 ; H. Z. Darrah, Note on Cotton in Assam, 80 ; Gaactfet^s : — 
Bomb.. aYF., 487 ; N.'W. P,, X., 3 i 3 ; Ind. Forester, 111 ., 2 o 3 ; XI,, J7&; 
Agri.-Horti. Soc. Ind* Trans,, fV., Jo 3 ; V., 64. 

Habitat. — A sm.*!!! tree, found in North and East India up to altitudes 
of 4^0 feet. It is common near the base of the hills from Kumaon to 
Bhutan and in Assam and Martaban, and is distributed to China and 
Japan. 

Dye.— In the Eastern Himalaya the leaves arc dried, pounded, mixed 
with the fruit of a plant called kauda, which is also pounded, and the 
j article to be dyed is steeped in the infusion ; a yellow colour is thus ob* 

; tained. 

I Domestic. — The fluted seeds are strung as beads and hung roinu^l the 

i necks of children to avert evil spirits {Lisboa)* 

S. thesefolia, Ham.; Fl. Br. Ind., 111., 575 . 

Syn. — S. LuciDA & racemosa, Wall. 

Vem. — Bhauri, Benc. ; Kkarani, Nepal ; Cashing, Bhutan, 

References. — Brandis, For. FL, 3 (X)J Kure, For. Fl. Bnrm., //., r4S ^ 
Gamble, Man. Timb,, 2S4 : IVati, Calc, Kxhtb, Cat., Jl,, 6i ; McCann, 
Dyes dr* Tans, Beng., 88, b<j. 

Habitat. — An erect tree of the Eastern Himdiaya, from NepM to 
Bhutdn, occurring at altitudes between 4,000 and 6, ot;o feet. It is com- 
mon also in the Khasia hills and in Martaban. 

Dye. — “ Dr. McCann gives the v’ernacular name of bhauri to this spe- 
! cies, and says its leaves are used in Duragepur as an auxiliary in dyeing 
j with Morinda tinctoria and lac. The name bhauri, however, is very near 
! to the Bengali name for S. spicata, and it is prol>abie that then* 

both bear the same name; Dr. McCann, however, spells them differently. 

I Structure of the Wood. — Wliite, soft. Weight 361b per cubic foot. 

It is used for fuel and rough house-posts. 

SYRINGA, Linn.; Gen. PI., JL, ^> 75 . 

[Pot., I. 6j,/. 2 ; OLKACF..E. 

Syringa Emodi, Wall. ; Fl. Br. I?id., Ill,, 6oj; Boyle, III, Him. 

Vern. — Ghia, tuwrstng, Kcmaon ; Bun phtini, ban ddhhur,bdnchir, rasli* 
juari, ran'tkrun, keliimu, lolti, leila, shdfri, shapri duden, chilanghati 
kdrniar, china, dudla, rang chut, Pb# 

References.— /JC, Pmdr., Vlll., / Brandis, For. FL, 3 o 6 ; (ramble 
Man. Timb,, 2$^* ; Stewart, Pb. PL, J40 ; O'’ Shavghnessy, Brng. Di pt n.s, 
48 S : Atkinson, Him, Dist. {X., N.-IV. P. Gaad), 3 i 3 ; Foyle, JH, 
Him, Bot , 2(n, t. 6s ; Gazetteers, Bombay, V,, 2^$; Ind. Forester,, 
XI., 4 ; Balfour, Cyclop, Ind., 111 ., 795. 

Habitat. — A large shrub met with in the Sub-alpine Himalaya from 
Kashmir to Kum:ion at altitudes between 9,000 and 12,000 feet. 

Medicine. — The seed.s are said to be astringent and also to contain a 
bitter principle ((/Shaughnessy). 

Fodder.— The leaves are eaten by goats. 

Structure of the Wood. — Smo<^lh, hard, with a small, dark-coloured 
heartwood. W'eight sglb per cubic foot. 

f T A c: E /E ; Vol, MI., 2S4. 

Syzygium Jambolanum, DC,; sec Eugenia Jambolana, lamk. ; Mvr- 
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A Subatitnte for Seiuuu (J. Hurray.) dichotOIDA. 


[J. Murray.) 

TABASHIR. * 

Tabishfr, see Vol. I., 383-386. 

TABERNiEMONTANA, Gen. PL, II., 706. 2 

A ^en«« of trcei or Khrubff, which comprises about one hundred and ten. 
species (natives of the Tropita of both Hemispheres), of which fourteen are 
Indian. Several shrubs which belong to the genus arc cultivated as ornamental 
plants. In addition to the species described below, two arc of interest — 

T. recunrm, Roxb. (FI. Br. Ind., JII,^ 6 ^V), Tau-&a4ap, Burm., a shrub of 
Chittagong and Burma, which has handsome white flowers, andT. crifpag, 

Roxi^ (FL Br, Ind., 64^1), frequently cultivated as a garden shrub. 

[ Wtgh/, Ic,, /. ^77 / ApOCYNACEJE. 2t 

Tabenuemontana coronaria, Br. ; fi. Br. Ind., III., 646/ 

Syn.— T. nivAHiCATA, Bl .; Nkrium divaricatum, Linn.; N. corona- | 

H \\ 2VLf Jacq . ; Jasminum ZEVLAH tc U M, I 


Vern .— tag gait taggatt Hjnd. ; Tagar, tagur, tugur^ chameli, 
BfcNG. j /l-vnrn, Nepal ; Arim. Lepcha; roir*rr, Bomb. ; Sagat , iagittf 
Mah.&Gl^z. ; Grandi tagarapu, nandivardhana, Tkl. ; Ndgiiukaday 
Kan.; Tagarat'^MiH, 

Rcsfcrenccs.— Ft, Ind.^ Ed. C,B,C., 249, 2S0 : Brandis, For. FI., 
322; Kurs, For, FL Burm., II,, 174; Beddome, FL Sylv* Anal. Gen., 
t$9; Dais, ^ Gibs., Bomb, FL, 144; Mason, Burma < 5 f Its People, 
4(4, 7(/V,- Elliot, P'L Andhr.y 63, 129; Irvine, Mat. Med, Faina, in ; i 
Afed, Top. A;mir, 1^2; Baden Powell, Pb. Pr., 36o ; Atkinson, Him. 
Dut.,3t3; Lisboa, U, PL Bomb., Sgt ; Gasetteers P.,I.,S2; 

IV , lx.%dv. ; Mysore & Coorg, I., 6J ; Ind. E'orester, XI V\, 298; Agri.- 
Horii. Soc . Ind., yournal (Old Series'), X., //. 

Habitat.--A small, evergreen shrub, with silvery bark and glossy 
leaves, cultivated in gardens throughout India ; native country unknown. 

Dye. — The red pulp obtained from the aril, or extra coat of the seed, 
gives a red colour, which is occasionally used as a dye by the hill-people. 

Medicine.— The w ood is employed medicinally as a refrigerant (/r- 
vine). 

Structore of the Wood. — White, moderately hard, close-grained; 
weight 4711 ) per cubic fexH. It is hiird and tough, but too small to be of j 
much value as a timber. 

Domestic. — Irvine stales that the w'oon is used as incense, and for 
purposea of perlumery. 1 he sweet-scented plow^krs are esteemed for 
decorative purposes. 

T. dichotoma, RoxL; FL Br. Ind., III., 6./5/ Wight, Ic., t. 

Syn.— Cerbkra dichotoma, ; C. Makqhas, Linn.; Tanohinia 
dichotoma, G. Don. 

Vern* — jPiVf karbir, kaner sard, Pd.; Kdt^aralie, Tam.; Oirvi^kadHru, 
SfNQ. 

References — Boxb., FI. Ind.. Ed. C.B.C., 248; GamhU, Man. Timb., 
262 ; Thwaiios, Hn. CeyL PL, 192; Ainslie, Mai. Ind., II., 260, 262; 
O'Shaughnessy, Peng. Dispens., 447 • Baden Powell, Pb. /V., 36o ; 
Casetteer, Mysore t <*org, 1.^62. 

Habitat. — A small tree, common in the Western Ghdts and the warmer 
parts of Ceylon. 

Oil,— An OIL is said to be prepared from the seed. 
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TAGETES 

erecta. 


The French and African Marigold. 



MMICWK. Medicine. --Ainsfie informs us that the skews are said to be powerfully 

j- * narcotic and poisonous, prtidudng delirium and other symptoms similar 

Leaves. those caused by Datura. They are s;iid by Lindley to be |5urgative. 

j2 LEAVES and bark act as purgatives and are believed to be used in Java 

Bark. substitutes for senna ; the milky sap is also described as cathartic. 
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j TACCA, Forsi. ; Gen, PL, IIL, 74^. 

Tacca pinnatifida, Forsk.; FL Br. Ind„ VI „ 2S7; TAccACE^t. 

Syn. — T, SITOREA, Rumph, ; 1 . PI NNATI FOLIA, CuTrtrt, 

Vern. — Dkai, SantaL ; Baru-kandii, ; Diva f diva kanda, BOMR. ; 
Periva karunaik'kichanrt** karat hu Hat ^ Tam. ; Pt-dda-kanda-f^adda ^ 
kanda, Chanda, Tel.; Chant^kishanna, Punkhadc, pembwatt, 

toukda, tOHta, Bt’RM. » 

References.— Fl. Ind., Hd, C.B.C., 297 : kiort. Sub. CaL, 

6 (Xt; Mason, Burma Its Pi^pir, $07, t^'07 , Pcv. A. Campbell, Reft. he. 
PL, Chuiia Nagpur, So. 042$ : Moadevn Shrrijf.Supp. Pharm. huL, 20H ; 
Qrah., Cat. Bomb. PL, Jjo ; DaU. a*itl Gibs., Bomb. FL. 27b ; Dynuuk^ 
Mat. Med, ir. hid., 2 nd tUi., Sb’fj ; Drury, U. PL, 4H ; Lisboa, i . } L 
Bomb., 17R : BirdTvaod, Bomb. Prod., 23 s ; Smith, he . Put., 
OaBcttrer, Bombay, XV., 44b : Porcster, 26! . Ayrr-I/orti. .Siu . 

Ind., Journals Series), IV., SeL, 24, 2 $; Pro., A., Pro., gf, in. 
11$. 

Habitat— A native of the hilly tracts of India generally, more esi>e<:fa]- 
!y of Chutia Nagpur, Central India, the Konkan, Malabar, Burma, and 
I the Malay Peninsula. 

i Food.— It has a large, round, tuberous root, which yields .a considor- 
! able quantity of while nutritious fecula. This sul>stance resembles arrow* 
i root, and is much eaten by the Natives, especially m Iravancore, where the 
* plant is cultivated and forms an important article of trade (Drury), and in 
Mergui (Mason). It is said to be equal to the best arrowroot. I he tubers, 
due up after the leaves have died down, arc rasped and macerated for four 
or five days in water, when the fecula separates in the same manner as 
that of sago. When in the crude and raw state it is intensely bitter and 
acrid but these objectionable c|ualitiesare rcmtn’cd bv frecjiicnt washing in 
cold water. In Travancore it is gencr.illy dressed with some agreeable 
acid, which improves its flavour (Drury). 
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TAGETES, Linn. ; Gen. PI., IL, 4^1^ 

Tagetes crecta, Linn.; Clarke, 142 ; CoMrosriiK. 

The French Marigold and (T. Patula) the Africa.v 

/Eillet d* Ini>e, Rose Jnde, Fr . [AIaRIGOLD. 

Vern.— Hind. &Beno. ; Uriya; TattT^la, mentok, yrnidn 

sadbargi, Pii. ; Makhmal, guCjiifari, Bomb.; (iitljhuto, Gt'Z.; Kojia 
chaphul. Mar. ; Gulgoto, Kathiawak ; Banli, Tfl. 

References.-Roxb., FL lnd.,Ed. C. B. C.,604\ Stewart, Pb.^PL, i$o; 
Elliot, FL Andhr., 23 ; Dynwek, Mat. Med. W, Ind,, 2nd EaI., 1 
E^harmacog. Ind., II., ^2/ ; Baden Powell, Pb. Pr., JStl ; Atkinson, IHni- 
Dist., 773 ; Lisboa, V. PL Bomb,, 247 , 3 <jo ; McCann, Dyes Ff Tans 
Beng., J40 ; Bnck, Dyes Ff Tam, N.^W. P., 2Q ; Liotard, Dyes, App., 
a., V. ; Wardle, Dye Fepart,4*6 ; Aplin, Rvpl. Shan States ; Gasetieir lyy 
Mysore & Coorg, L,62, S2 ; N.-W. P., I., b2 ; IV., Ixxiii. ; Orissa, IT, 
jyg ; Agri.^Hnrti. Soc., Ind, Jour. {Old Stories), VIII., 242 ; X., 12. 

Habitat.— African and French Marigolds are quite naturalized in India, 
and are a Iso^ extensively cultivated as garden plants. 
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The African Marigfold. {J. Murray.) 

Dye. — The flower yields a yellow dye, which, though little used by 
dy^s, is not unfrequently employed by the pfK)rer classes for colouring 
their clothes. The shade of yellow known as j^endia is produced by it ; it 
is also occasionally used in place of harstnghdr or turmeric in producing 
the colour champai {Buck). McCann informs us that it is employed in 
Lohdrddgd to produce a dull green dye. “The flowers arc first freed 
from the calyx, Kx., the petals alone being retained. These are dried 
in the shade. To one seer of dried flowers, four seers of water are 
added, and the whole boiU?d till two seers remain ; four tolas of alum arc 
thenaddwi.* The cloth is steeped in this solution and then dried in the 
shade; the C(*lour resulting is a dull green {Dyes and Tans of Bengali. 
Wardle reports that the flowers contain a moderate amount of colouring 
matter, and pr<xluce, by the various processes he employed, several 
slmdes, all more or less yrilow. With unbleached Indi^^n tusar he ob- 
tained colours from drab to brownish-yellow; with bleached Indian tasar, 
light brownish-yellow ; with corah silk, yellowish grey ; and with wo<d a 
deep l)r<)\vnish-ye!low. Of the last, he remarks ; “ I hk is nuich the deep- 
/:st and ve!lo\\ck colour ! have obtained with thjs sample of dye-stuff.” 



Medicine. — The i lowers are used in diseases of the eyes, and, when 
given internally, are supposed t(' purify the blood. “ One tola of the juice ' 
of the petals, heated with an equal quantity of g/ii, is given daily for three 
days, as a remedy for blcxxlifig piles ” {Dymock). r 

SriiuiAL Ori SIGNS. — ^ “ Ihe leaves, formed into a paste, aroused 
as an application to boils and carbuncles, Hcaten up with nitre and indigo, | 
this paste is employed as a remedy for suppression and for retention j 
of urine, when due to spasm. It is also applied externally with common i 
salt and indigo in cases of tympanitis” (Civil Surgeon //. Thorniony | 
B.A., M.B.y Mongiiyr), “The juice is useful in earache, acting as a seda- j 
tivc** {Narain Mi'^ser^ lioshangahad), “The flowers, made into ointment, j 
are used for unhealthy ulcers ” (Surgeon Anund Chundcr Mukerjiy j 
Noakhally). ' * J 
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Domestic and Sacred. — The flowers are much admired all over India, ' DOMESTIC & 
hut perhaps especially so with the hill-peoplc of the Himalaya. Thr\ are ; SACRED, 
largely emplo\ed for decorative purposes, and are strung into garlands , **low'€rs, 
and hang round idols, or in front of shrines, temples, etc. Rojia^ the name . 
current in Western India, perhaps denotes the introduction of the plant by j 
the Portuguese with whom it appears to represent the Rosa de ouro or > 
golden rose, which the Pope usually blesses at mass on a Sunday in Lent | 

{Dymock), 

TALAUMA,/«w. / Gen. PL, /., iS, gss- 

A gfinus of trees or shrubs which belongs to the Natural Order Magkolia- 
CE.fi;. It compri»c.5 some fifteen species, which arc distributed through the 
'I ropics of Eastern Asia, Japan, and South America. Of these four are native.s 
of India. 

[ M.AGNOLIACE.E. 1 

Talauma Hodgsonii H , /. & T. ; FL Br. Ind.^ /., 40 ; I 

Vem . — Sijfuy LepchA; Laigongrmu MtCHi ; Harr^^ Nepal; Patpatta, 

Paharia ,* Pankakro, Gako. 

Habitat.— An evergreen tree,Tound in the forests of the Sikkim Hirna- 
laya and the Khdsia nil Is from 4 /hx> to 5,000 feet. 

Structure of the Wood.*— Ve^y soft, even-grained; weighing 2ilb per 
cubic foot {Gamble t Man. Timb., 4 ), ^ I 
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Talauma Rabaniana, H . /. 6* T, y Fl Br, ImL, /., 40 . 

Vem,— A ssam. 

Habitat* — A large tree of the KhAsia hills and Burma, 

Structure of the Wood. — Sometimes used in Assam for furniture and 
planking. 

TaIC| see Steatite. 

Talipot Palm, see CoiTpha ombraculifera^ Linn ; Voh W., 575, 

Talispatra, see Abies Webbiana^ LindL ; Vol. 1., 4. * 

Tallow, see Oils, Vol, V-, p. 459; see Wool (article Sh ebp k GoaTvS), 

[VoK VI., Pt. II.; 58^ 


TAMARINDUS, Linn. / Gen, PL, /., j.?/. 

Tamarindus indica, Linn. ; FL Br, Ind,, IL, -?7J; LEGUMiNos-f!. 

The Tamarind Tree. 

Syn. — T. OCCIOENTALIS, GiSrtn, ; T. OKFICINAUS, liiwk, 

Vem. — Am/i, anblit imli, Mer, amlicd, tamruHhindL nuli, HfNn. ; T»n- 
tul, iintiri, tinturi, tintil, tetai, null, ambit, dmbli, Beno. ; 

Kol; Jojo, Santal; Tetelt, AasAM ; Titri, Nfpal; Tenluli, kayam, 
koyan, asok, Uriya ; Chicha, Kurku ; Im/i, chinch, C» P. : Sitta, hitta, 
chita, Gonoj Jmli, N.-W.P. ; Imlt, OuDH ; /w/i, (dried irmt^tamar 
hindi,96eds*»imli^Ad^bi/,lcaiYes^chtncha\)PB.; Amli, Merwaka: Gidam* 
ri,amri, SiND; Amli, amlUkd-bbl, ambli, Dbccan ; ChintM^ amli, dmbli, 
chinch, chincha. Bomb.; Chinchu, amli, chita, dmbali, chinch, chicka. 
Mar. i Amli, dmbli, Gux.j Puliypuliyam-paMham, tt&liajpollium, Tam. ; 
Chinta-pandu, chinta, asek, Tel. ; Karangi, kamal, asam, hunase, 
Mysore; Hunashd^hannu, hunase, Kan.; Puli, baiam, polli, puliyam^ 
pojgham, Malay. ; Magyi, magi, BuRM. ; Siyembela, maha Uyambala, 
siyambula, Sing. ; Tintidi, tintiri, tintili, tdntrdni, amHa, amlikd. 
Sans. ; Tamare^hindi, humar, sabdrd, umbli, ddr*al*sida, Arab . ; Anba- 
lah, tamar-i-hindi, Pers. 

References.— FL Jnd., Ed. C.B.C., s3o : Voigt, Hart, Sub, CaL, 
2p ; Brandis, For, Fl,, t63 : Kura, For, FL Burm,, L, 414 f Baddome, 
FL Sylv,, t, tS4 ; Gamble, Man, Timb., t42 ; also Cat,, Trees, Shrubs, 
&c„ Darjiling, 3J: Thwaites, En, CeyL PL, 95 ; Dalm, & Gibs., Bomb. 
FL, S2 ; Stewart, Pb. PL, ?6 ; Mason, Burma & Its People, 45H ; Sir W. 
Elliot, Fl, Andhr.,41 i Sir W. Jones, Treat, PL Ind., V., 75, No. 9; 
Rheede, Hort. MaL, /., 2S : Pharm. Ind., 64, 445 ; Fluck. Hanb., 
Pharmacog., 224 ; Ainslie, Mat. Jnd,, /., 42S ; //.» 327 ; 0*Shattghnessy, 
Beng. Di^ens., 3o9j Moodeen Sheriff, Supp, Pharm, Ind., 238 U, C, 
Dutt, Mat. Med, Hind,, t57, 32 r ; Murray, PL & Drugs, Sind, ru ; 
Bent. & Trim,, Med. PL, t, 92 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 
270, 272, 887 ; Dymock, Warden & Hooter, Pharmacog . . Ind., I., $^2 ; 
Cat., Baroda Durbar, Col. Ind. Exhih., No. 169 ; Year-Book Pharm., i88^f, 
236; Trans. Med. & Phys. Soc., Bomb., New Series, No, I,, i8$i 52, 
ttS ; No. 4, tS6f Birdwood, Bomb. Prod,, 3o, 148, 219, 329; B^den 
Powell, Pb, Pr,, 270,344, 59^ ; Drury, U, PL Ind., 41/ : Useful PL Bomb. 
{XXV., Bomb, Gaa.h 65, JSS, 19^,254, ^'7 i Boon. Prod. N.-W, Prov.. 
Pt. V. ( Vegetables, Spices and Fruits), 44,6 1 ; Gums and Resinous Prod. 
{P. W, Dept, Rfpt*)t Cooke, Oils & Oilseeds, 76; also Gums & 
Resins, 25; Bidte, Prod. S, Jnd,, 6, 8$, itf ; Stocks, Rept.on Sind; 
Simmonds, Science and Commefee, their Infi. on Manuf., $20 ; Ayeen 
Akbary, Gladwin's Trans., /.. 86 ; II,, 46 ; Linsehaten, Voyage to Bast 
Indies {Ed, Burnell, Tiele & Yule), I I,, 119, 121 ; Milbutn, Oriental 
Commerce {18 13), II,, 276 ; also 3o7 ; 0^25), Buchanan-Hamilton, Statist 
tics Dipafpur, 1S8 ; Taylor, Topography of Dacca, 6t ; Bomb,, Man, 
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Rev. Accts., t02; Man. Madras Adm.^ //., t23 ; Crilhle, Man, Cudda» 
199; BoettfeUt Man. Meliore, 96; Moore^ Man. Trichinofoly^, ; 
A^endix of a Note on the Condition of the People of Assam, vide Agprim 
Pile No. 6 of i8h8 ; Aplin, Rep. tm the Shan States, ihSy-dtd ; Settlement 
Reports:^ Port Blair, inyo-ji, 33 ; Panjdb, Delhi, cclxi. ; Ne^W, P,, 
Shakjehdnput, ix ; Allahabad, 38 ; C. P., Mandla Dist., bp; l^PP^ 
Godavery, Sg ; Chanda, App. VI. ; Bkunddra, 20 ; Beldspore, 77 ; Nimdr, 
3t/6 ; Chindwdra, no, tn ; Survey* and Settlement of the Chellumhrum 
i'*f Manangoody Taluks of South Arad, J4 : Oaoetteers : — Bombay, il., 
39; V., 2J,2S,2^S; VI., t2;VJI.,37,4fi VUL,lH3;XllI.,24;XV,u 
77; XVIL, 18: XVIII.. 4S ; Panjdb, Delhi, tg ; Rohtdk, 14; N.*IV. 
P.,J.,So; II., S^; III ,33 ; IV., Ixxi.: Orissa, II., 160, iHo ; Mysore 
Pf Cotfrg, I., 49, 59; Il-y 8, n ; HI., 2$; Agrx.-Horti. Soc., Ind.:^ 
7'rans., III., $g ; VI., 24/ ; Tour., Old Series, VI/I., .Sel., 17ft; IX., 
419, SeL, 5 ^>; Xlll., 3i8 ; SeL, Sg, 61 ; Nev Series, II , 23$; VII., 
148; Tf^ical Agrunlturist, VIII., 1888-89.72, 144, 216,288, 36o, 482, 
504. 648, 7 94, 8f78 ; Ind. Forester'. — III., 202, 238 ; //., 322 ; VI., 239, 
2^8, Jot ; VIII., 301,401 ; XII., i88 (xxH.). app. 27 ; XIII., 120 * Spans* 
Encycl,,!., 826, 1028; II., 1415, 1694; FnrviUp. Brit., XXI tl., 407 
Smith, Ham. Diet., 401. | 

* Habitat.— A large, evergreen tree, which grows to a height of So feet, , 
‘‘with Si circumference of 35 feet* it is cultivated throughout India and | 
lUirma, as far north as the jhelum. Is probably indigenous in Africa, | 
possibly also in some parts of South India. It is one of the most bejiutiful ; 
of the common trees of India« and is frequently planted in avenues and 
topes. In the Central Provinces, Central India, and many parts of South- 
ern India it is found self-sown in waste and forest lands, j 

Gum^— It yields a dirty black gum of little value {Cooke). | 

Dye,— An infusion of the leaves is said to yield a red dye and to im* ; 
part a yellow shade to cloth previously dyed w ith indigo ( Atkinson), The ’ 
leaves, ELOWEKs, and fruit contain a large proportion of acid and arc much 
employed as auxiliaries in dyeing, especially along with safflower. They 
fire believed to act as mordants. Con/, w ith account of Silk (Tasar) dy eing. ; 

Oil. — An oil of an amber colour, free of smell and sweet to the taste, 
is prepared from the seeds by expression. This oil ap^pears to have 
been brought to notice for the first time in 1856, when a Uaptaln Davies ; 
sent a sample to the Agri. -Horticultural Society of India, WMth the remark ; 
that it was, in his opinion, suitable for culinary purposes. The Society’s ; 
Sul>Committee reported fav« urably on the oil, and suggested that it might \ 
be found useful in the preparation of varnishes and paints, as well as for | 
burni?">g in lamps. A nu mber of the Committee remarked that it wasocca- • 
sionally employed in Bengal for making a varnish to paint idols, and for 
finishing kurpa cloth, but that it was very little appreciated. The Sub- 
committee further noticed that the sample submitted to them had an 
odour of linseed-oil, but Oaptain Davies explained that this w^as not a 
property of the oil itself, but was due to the mill in which it had been 
expressed, having been one ordinarily employed for making linseed-oil 
(Ag^ri.^Horti. Soc. Ind,, your,, t8S$). The authors of the Pharmacogra* 
pfua indica have examined it, and w'ritc, '^Braunt states that the seeds 
contain 20 per cent, of a thickly fluid oil with an odour of linseed, and 
classes it with the non-drying oils. By expression from the dry seeds, we 
w'cre unable to obtain any oil, and by solvents the yield was only 3*9 per 
cent. The oil possessed grc,'Uer siccative properties than boiled linseed 
oil.*^ The subject appears to be well worthy of further investigation, the 
more so from the contradictory nature of the literature regarding it, for 
the seeds might be obtained in any quantity and cheaply, should the oil 
prove of commercial value. 

Medickie.— The tamarind has been valued from a very remote period in 
Sanskrit medicine, and, through the H indus, appears t<y have become known 
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to the Arabians. Through the writings of the Arabs, it attracted attent’on 
in Europe, where it became known during the middle ages. The Arabs and 
Persians called it Tamare^hindi or Indian Date,*' thus adopting for its 
name that of their own best known fruit. In European writings of the 
middle ages tamarinds are called and “ dactyl i acetosi,*’ both 

evidently translations of the Arabian term, the idea of resemblance to the 
date being accepted. Satadinus and other writers of the period consi- 
dered the fruit to be obtained from a wild palm growing in India 
{Fliickiger & Eonbury)* The tree was first accurately described in the 
sixteenth century by Garcia D*Orta and by Linschoten. Sanskrit writers 
consider the fruit ** relrigerant, digestive, carminative, and laxative, and 
useful in diseases supposed to be caused by deranged bile, such as burning 
of the body, costiveness, intoxication from spirituous liquors, or Datura. 
I he SHELLS of the ripe fruit are burnt and their ashes used in medicine as 
an alkaline substance, along with other medicines of the sort. 'I he pulp 
of the ripe fruit, as well as a pjoultice of the leaves, is recommended to be 
applied to inflammatory swellings ’* (U. C. Dutt). Oymock, quoting from 
the Makhzan-eUAdiisiyat writes: ** Mahometan physicians consider tfie 
pulp to be cardiac, astringent, and aperient, useful for checking bilious 
vomiting, and for purging the system of bile and adust humours ; when 
used as an aperient it should be given with a very small quantity of fluid. 
A gargle of Tamarind water is recommended in sore-throat. The .seeds 
are said to be astringent ; they are used as a poultice to boils. 7'he leaves 
crushed with water and expressed yield an acid fluid, useful in bilious 
fever, and scalding of the urine; made into a poultice they arc applied to 
reduce inflammatory swellings and to relieve pain. A poultice of the 
FLOWERS is used in Inflammatory affections of the conjunct! va ; the juice 
expressed from them is given internally for bl(?cding pilt^s. The b\rk. 
is considered to have astringent and ionic properties. Natives believe the 
acid exhalations of the i'amarind tree to be injurious to health, and it is 
stated that the cloth of tents allowed to remain long under the trees 
becomes rotten. Plants also are said not to grow under them, but this is 
not universally the case, as w'e have often seen fine crops of AudrDgraphis 
paniculata and other shade-loving plants growing under Pamarind 
trees.*’ Ainslie and other writers comment on this belief in the baneful 
influence of the neighbourhood of the tree. There is no doubt that Natives 
in all parts of the country are at one in considering its influence unw hole- 
some, especially during the rainy months. 

During the middle ages the fruit appears to have enjoyed a reputation 
in Europe for all the virtues ascribed to it by Arabian anci Persian writers. 
Linschoten described it as a very good purgative ; ~‘*For the poore that arc 
of small habilitc and are not able to be at charges of Rhubarlx), Manna, 
and such like costlie apothecarie’s ware, doe only use Tamarinio pressed 
out into a little water, w'hich w'ater being drunk fasting in n, morning, is 
the best purgative in the world.** Paludanus, his learned commentator, 
informs us that “the Turkes and Egyptians use this tamarinde muche in 
hotte diseases and fcavers, they put it into faire water, and so drinke it. 
I healed myselfe therewith of a pestilent fever being in Siria.” He adds 
that it is a valuable prophylactic against fever and useful in all diseases 
attended by heat, and that the leaves are vermifuge. 

In India at the present day it is epiployed for alt the purposes for 
which it was considered valuable in ancient times. 

The fruit is officinal in modern F'harmacopoeias— West Indian tama- 
rinds in England, East Indian in nvist Continental countries. It is, 
however, valued only as a laxative and refrigerant for preparing drinks 
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in febrile and inflammatory afteclions, and as an adjunct to other pre- ! 
paragons. \x\ i\ui Pharmacopteiaof India Or. ShortX \s siskitd to recom- j 
mena the seed, deprived oi its testa, as a valuable remedy in diarrhoea and j 
dysentery. Many of the minor uses of different parts of the tree will be j 
fraind detailed in the Special Opinions quoted below, | 

CuKMic/^L CoMrosiTiov.-«~Fluckiger A. Hanbury write that water 1 
extracts sugar, together with acetic, tartaric, and citric acids, combined | 
chiefly with potash, from unsweetened tamarinds. East Indian tamarinds ! 
dilfer from West Indian, in Ixiing prepared for the market without the use 
of sugar or syrup, and contain less citric acid. No peculiar principles, to 
which the laxative action of the fruit can be attributed, are known. The 
fruit pulp diffused in water forms a thick tremulous, somewhat glutinous, 
and turbidlimiid, owing to the presence of pectin. The hard seed has a 
testa which abounds in tannin, and after lung boiling is easily separated, 
leaving the soft cotyledons, which have a bland mucilaginous taste 
( IVia rma^coirraphui) . 

p. Mueller found from an analysis of nine samples of Fiast Indian 
t^iarinds that the percentage of seeds averaged 13 9. The pulp, free 
from seeds, contained, on an average, 27 per cent, water, i6'2 insoluble 
matter, 5 27 poias.sic l*>itartralc, 6 63 tartaric acid, and 2‘2o citric acid. Fhe 
dry pulp had 7'20 per cent, potassic hitartr.ute and 9*09 per cent, tar- 
taric acid. Very small quantities of malic acid, calculated as citric acid 
in the aV)ovc figures, were also found {Pharmai Oj^* Ind.). 

Stfcial Oi’iNioNS. — § “ ramarindh are especially useful in prevent- 
ing or curing scurvy’’ (Surgeotf Major C, IT. Calthrop^ M.D,^ Morar). 
“Commonly used as an antiscorbutic” (Assistant Surgeon NehalSingt 
Sah.truHpare), “f have found ‘ Tamarind sherbet' (made by boiling 
tamarind pulp in water and sweetening with -sugar) a good laxative 
for children. It sometimes causes the motions to be very offensive” 
(Surgeon-Major //. DeTatham, MD-t M.R.CP, Lond., Bombay 
Army, Ahmednagar), “Sherbet prepared with the pulp of fresh 
ripe fruit is a refrigerant and laxative in fevers” {7 homos 
Apothec<iry, ^/adnf^apalle, Ailahabad). “ Tlie tender leaves aiui flowers 
c<H)ked and eaten are said to l)c cooling and antibilious. A deccKtion 
<if the leaves used as a wash for iiu'k»lent ulcers promotes healthy 
action. The seeds coarsely brviised, soaked in water ovt^.r night and given 
to pigs, arc fattening. The red outer covering of the seeds i.s a sootliing and 
mild astringent, very useful in chronic dysentery if administered as be- 
low : — To half a drachm of iIk above, powdered, add one and a half drachm 

cumin seeds powder and palmyra sugar-candy to taste, mix and di- 
vide into three powdtTS, one for a dose every three or four hours. The 
Ash of the bark is given internally as a digestive.” {Surgeon^ Major Dm R. 
Thomson, M D., C ! ii., Afodras). *' It is useful as an antiscorbutic in place 
of lime juice, and is a common domestic, cending laxative, useful in fe brile 
and billiarv' aOections ” (Assistant Surgeon Bhog'ivan Das, Raxvatpindi), 
“ The juice of the leaves heated by dipping a red hot iron is u.seful in 
dysentery. 'I'he seed rttbbed on a rough stone with water i.s a sjK‘citic 
for Delhi boil” Surgeon T. N, Ghose, Afeerut). “Natives 

dislike the shade of the tamarind tree, and s;iy it is hot. There is pro- 
bably some reason in this. A.s an antiscorbutic in food, tamarind is a most 
useful adjunct to the dietary of a grain-fccKiing people ” (Surgeon^Gon^ 
era! IT. /?, Cornish, BRX\S., CJX:., Madras). ** In upwards of fifty cases 
of dvsentery of all kinds I have used the root of one-year plants with 
black pepper ground up into a paste w ith biiiler-milk, and maae into pills, 
given three times a day. Average* number of days for recovery six ; long- 
est twenty days and shortest two days. In one case the*patient had been 
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MEDICINE, treated with Ipecacuanha for several days. This preparation is certainly 
most useful in milder cases ** (Civil Surgeon D, Bam, faridpur, Bengal). 
** Is a mild laxative and refrigerant- It is used in fever attended with cos- 
tiveness ” Surgeon R, C. Gupta, Banhipur). ” The juice of 

the leaves if mixed with a little sugar may be given In cases of dysentery ” 
(Surgeon William Wilson, Bogra). ‘‘The pulp of the fruit made into a 
sherbet with sugar and water is a pleasant laxative. Useful in bilious 
nausea** (Civil Surgeon S, M. Shircon, A/urskedabad), “Two tabl^ 
spoonfuls of the fruit mixed with an equal ouantity of dates, boiled with 
a quart of milk and strained, forms an excellent cooling 'drink in feverish 
states and also a good antiscorbutic. The pulp of the fruit mixed with 
cold water and applied to the shaved head is useful in apoplexy and 
sunstroke ** (Surgeon^Major G. V. Hunter, Civil Surgeon, Karachi), 
“ Decoction of the leaves is used in acute dysentery ** (Surgeon As Crom* 
bie, Dacca), “Syrup of tamarind is cooling, ref rfgerant, and laxative ** 
(Honorary Surgeon A, E, Morris, Tranqttebar), “ Cooling, digestive, and 
laxative. Older pulps are preferred for medicinal purposes. FVescrbed as 
a drink in certain bilious fevers (Assistant Surgeon S. C Bhattadterji, 
Chanda), “Air blowing from tamarind trees is considered as very 
injurious to health ** (Surgeon A, C, Mukerji, Ko^1khally). “ Fruit is 
laxative, the seed ground into a powder is used as an astringent. The 
leaves made into a decoction are used also as an astringent “ (Surgeon^^ 
Major Lionel Beech, Cocanada), “The pulp f preserve for fifteen or 
twenty years) is used in the form of sherbet in cases of habitual constipa- 
tion. The expressed juice of the leaves, a little warmed, is used intermilly 
in dysentery. The juice of an old tree taken internally promotes the 
secretion of milk**(C*w 7 Surgeon J,H. Thornton, B,A,, M.B,, Monghyr), 

Food.— The FRUIT, a large flat pod, from 4 to 6 inches in length, filled 
with acid pulp, is largely eaten, being a favourite ingredient of curries and 
chatnis. It is also employed in making a pleasant cooling drink or sher- 
bet, with sugar and water. Two kinds are recognised : the sma!l-?ceded 
red Guzerdt tamarind, and the common red dish-brown. In India the 
fruit is not prepared for the market by adding sugar or syrup a.s in the 
West Indies. The seeds and epicarp are more or less removed by hand, 
and the pulp is then generally mix^ with about 10 per cent, of salt and 
trodden into a mass with the naked feet. The best qualities are free from 
fibre and husk, the worst contain both, as well as a large proportion of 
seed. Careful house-keepers prepare their own pulp by exposing it for 
about A week to the sun and dew (Dymork), 

The SEEDS are largely eaten by Natives. Afier the outer skin is re- 
moved by roasting and soaking, they are then boiled or fried, and arc said, 
when thus prepared, to be tolerably palatable. They are also used as a 
flour after being dried and ground. The skedlino or tender plant when 
about a foot high is eaten as a vegetable. 1'he leaves are employed to 
make curries, especially in times of scarcity, and the flowers, made into 
a dish called chingar, are also eaten. 

The tamarind, nearly every part of which is useful, is necessarily of 
considerable value. In Government Forests it is farmed annually to the 
highest bidder, the product constituting an important item of forest 
revenue. A good tree will give about 35oIb of fruit, which varies con- 
siderably in value according to quality, In Bangalore the average selling 
price is said to be about 4 pic ft (Liotard ) ; in Bombay the best quality 
fetches about R50 per kandy of 7 cwl , while some of the inferior kinds 
are not worth more than R20 (Dymdck), Large quantities are sent to the 
seaport towns from the interior, and are thence shipped to Europe, Persia, 
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and other countries. No exact information can be given as to the quantity 
anmiany exported. 

Structure of the Wood. — Yellowish white, sometimes with red streaks, 
hard and close-grained ; heanwood small, near the centre of old trees only 
dark purplish-brown, with an irrej^»ular outline and radiating ramifications 
It is regarded as very durable; weight from 60 to 83ft) per cubic foot. 
This timber is highly prized though extremely diflficult to work, and is 
used chiefly for whc^els, mallets, planes, furniture, ricc-fK>unders. oil and 
sugar mills. It is also excellent for turning purposes, and is one of the 
woods preferred for making gun powder charcoal. It is also much prized 
for fuel when great heat js necessary, as in brick-making. From the 
liability of the tree to become ht^llow in the centre, it is extremely difficult 
to get a tamarind-plank of any width. Partly for this reason, partly 
bo< 5 iuse it is liable to the attacks of insects, it is not used for house build- 
ing- . , 

Domestic and Sacred. — T he pulverised seed, boiled into a paste with 
Ihim glue, form one of the strongest of wood-cements. A size maae from the 
seed is used to dress country-made blankets. In Southern India a strong 
infusion of the fruit mixed with sea-salt is used by .silversmiths in prepar- 
ing a mixture for cleaning and brightening silver iDrury), In certain lo- 
calities the tree is considered to be haunted by spirit.5, and is worshipped 
in j^mbughoda, on a day called Amli A gi dr as {Lisboa), 


TAMARIX, Linn. ,* Gen, PL, I,, 160. 

Tamarix articulata, VohL ; Fl Br. Ind., 249 ; TAMARisci.vEiE. 

Syn.— ‘T. OHJENTALIS, Por^k. ; T. THARAS, Ham, ; Till YA APMVI.LA, Linn 

naJknui-mayin) Hind.; Pakta^fhar, 


•' I ■' L '11 'f ^ sktVaPp'U - wm-jrtta vmnn m, 

shtva^PU'-shtru^shavukku, I AM.; Krra^^drusaru, erra^shiri-sartt, Tel.; 
AxluLarrnar^ tarfdl^ahmar, ( galls as%t\ xamaratul^asL aamhah), 
Arab, j ija^c^surkh, kt}hr'a’,gao^ (galls 
khurd), PekS. 

References. — /?rarw</f.v. For. Fh, 23 ; Bvddome, For. Man,, xx. CamhU, i 
Man. limb., 10; Si^art, Pb. Pi., pa.- PI, Coll, Afgh, Del.] 

Cam., 42; Pharm. ln<i„ 20; Fluik, I/anb., PAarmarog., Si^ / ’ 
CPSAangA^ssy, Peng. Dt\/>ens., sdJ ; /rrinr. Mat. Med, Patna,72;\ 
Moodem Sheriff, Supp. Pharm,, 239, 240; hid. Mat. Med, S, Jnd. i 

^ Drugs, Sind, 46; Dymock, Mat. \ 
Med. W'. snd,, 2 nd hd , jS ; Dymock, Warden, ^ Hooper, Pharmaiog, \ 
Ud„ I., 162 ; Baden PameU.Ph. /V„ Jj/ ; Drury, V. PI. Ind., dfS; 
Ltoiard, Dyes, i3, J4 ; Stoiks, Kept, on Sind, Settlement Peports i 

jdh, Montgomery, 16; yhang, 20 : Lahore, /5; Gazetteers :—Panfdh, 
HosAtarpur, w ; Montgomery, 17 ; Mumaffargarh, 22; Mdlidn, tOI ; \ 
Bunnu, 23; *Hlandhar, Si Peshdmar^ 56.- h'arnaL 16; Bahtak, 14';] 
Amntsar, 4 : JAang, 16; Ludhiana, 10 ; /*., Ixviii. ; Agri,^ 

Harti Soc,, Panjdh, Select Papers to rS62, tS, 51, jjA, 149, Index, $5 ; 
Ind. Forester 171, 407 ; IV,, 233 ; VI IL, 335 ; XJV., 36} ; Smith, 
Stan. Diet,, 402, 

Kabttat-*-A large or moderate-sized tree, common in Sind and the 
Panidb, cultivated in Rohilkhand. Bevond India it extends to Afgheinis- 
tan, Persia, Arabia, North and Qentraf Africa. It grows well on sandy 
and saline soils, requires little water after it has once taken root, springs 
up freely from seed, and is re«tdily propagated by cuttings. 
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A Tanning: Material. 

Gum.— It yields a small quantity of gum of little value. 

Dye and Tan. — The bark is occasionally employed for tannin^:'; tKe 
small irregularly rounded tuberculate galls^ often abundantly produced 
on the branches by the punctures of an in.sert, are u.sed as a mordant in 
dyeing and also in tanning. They are similar in properties to those of 
T. galiica. from which they differ only in their smaller sue and irregular 
shape. In a few localitiesof the Panjdb, the flow ERS are said to be also 
used in dyeing {Steu\irt), • 

Medicine. — The bark is bitter, .astringent, and probably tonic {Pharm, 
Ind.). The astringent galls are used in the Panjab for making gargles, 
iicc., and for most of the purposes to which common g^lls are applied in 
medicine. Tamarisk manna, produced on the twigs by the puncture of an 
insect, in parts of the Panjdb and Sind, is collected during the hot weather 
and employed for medicinal purposes and to adulterate sugar. It will not 
keep n)ore than a year, and readily deteriorates if expo.sed to damp 
(Brandis). 

Special Opinion.— ^ “The bark powdered, and in combination** with 
oil and kiimela, is used as an aphrodisiac by the Natives. It is also (Em- 
ployed as an application in eczema capitis and other diseases^* (Xarain 
Misseft Hoshangiibad), 

Structure of the Wood. — White, moderately hard ; weight about 61 It) 
per cubic foot. This timber is ust*d for many kinds uf ordinary work, as 
for making ploughs, Persi.an-wheels, the frame-w'ork of native beds, and 
small ornaments. In Western R.ijpiitina it is said to be employed for 
making screws of mills and presses, carts, and for house-building. In the 
dry and more desert tracts of the Panjdb and Sind the r.ipid t:rowth of 
the Tamarisk renders it a valuable source of firewood. 'Fhc wood i.s also 
used for making charcoal. 

Domestic.— The twigs are frequently covered with a slight eftlorescence 
of salt, which, according to Edgeworth, is utilized by pm)r people near 
Multdn, who use the water into which liiey have dipped the branches to 
season bread. 

Trade. — The galls are occ-isionally offered in the drug mark(^t of 
Bombay in large quantities, but are frequently not obtainable. Tliey 
fetch from R12 to 13 per rnaund of 37 Jib (Dymock), 


61 I Tamarix dioica, Roxb. Fl. Br. I ml., /., 2^9. 

Syn.— T. articulata, Wally not of Vakl. 

Vcm. — Jau, jhauy Hind.; Lai jhauy Brng. ; Rgelta, Ladak ; Jhau, f<ii\ 

lety lehy panjy panj-pihhiy far-many harwan, farus, kfuhleiy gkaalt i, 

pilchty rukhy koany ilwi^—hasha), (galls-* wJtn), PB, ; Khwa, 

chirodfwliy vadhdl)y PusHTU ; Gae^y Idoy Jau, Iviy (manna** waAi), f 
turun-jahhiy^ SlSD } Pilchi, kachlciy jhauy Mkrwara. 

• This name is given on the authority of Stocks, Accordinij to FlUckiger fit 
Hanbury turanjabin is the Arabic name for the exudation of Alhagi came- 
loniffly Fisch. 

References.— Fl. hid., Fd. C.B.C.y 27.; ; For.FLy2i ; 
Kurgy For. Fl. Burnt., 83 ; Beddome, For. Man., xx. ; Gamble, Man. 
Timb.. to ; Cot,, Trees., Shrubs, Cafe., Darjilinf^, 6 ; Slt^art, Pb. Pl.^ 
gt ; Trans. Med. & Phys. Soc. Bomb., New Series, No III, for 
$6, 147 ; Birdwood, Bomb, Prod,, g, 247* 3^9 ; Baden Powell. Pb. Pr., 
S 3 ! y 3g7 y 4S2y S98 ; Atkinson, Him, Dist, ( X., N.*W. P. Gag.), 3 o 6 ; 
Liotard, Dyes, f4 ; Cooke, Gunts df Restns, 2S : Storks^ Rep. on 
Sind ; S^tlement Report, Panjdb, Delhi, 28 ; Gagetteers 1— --Bombay, V., 
i 23 ; Panjdb, Montgomery, tj ; Mugaffargath, 22 ; Lahore, 11 ; Dera 
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Chdni Khdn, to : Drra hmail Khnit^ fQ ; Delhit 20 ; Bannut 23 ; Karnal^ \ 

16 ; A^.-U*. P , /F., Lxviii, ; A^ti.^Uarti. 5<>r., Panjabi Select Papers up to 
^ lS6j, 4a, 50, Index, 55; In i. Forester: —77., /;/, tJS , 407 ; /F*, 22f^ ; \ 

A'., S2S ; SIL, App., 6; Xjy., 36 1. | 

Habitat.— A ^rep^.*n<>us shrub, found near rivers and on the sea-coast ; ; 
throughout India from Sind to Burma; often planted for ornament. ! 

Like T. gailica it grows freely in soil impregnated with salt, and is ! 
easily reprv)cluced from coppice shoots. I 

• Gum. — Baden Powell states that a gum is obtained from this species i CUM. 

or from T. articulata, which ite describes as follows “ This occurs in i 62 
nodules, highly friable, of a granular texture ; the nrxiules appear opaque | 
or a pale yeliow*; but the htlle grains of which the nodule consists are ! 
individually transparent ; the centre of each nodule is more transparent \ 
and of a fed colour. Its ta.ste is very peculiar, of a bitter combined with i 
sweelf like a mixture of liquiricc, alcx^s, and sugar; it is quite soluble in ■ 
water,*' I 

Dye and Tan.— The galls like those of the other species are astringent 
and tire employed as a mordant in dyeing, to prt^uce various shades * 

of grey and black with salts of iron, and in tanning [Baden Powell). i MEDICINE. 

Medicine. — '1 he twigs and galls arc used medicinally as an astrin- | 
gent. Slocks stales that this species is the chief source of tamarisk ! 
manna, see T. articulata and T. galHca. j 

Food.-- Mali, the manna from this tree, is used in Sind for making 1 
confections, L.9?crL'f), j 

Structure of the Wood.— Red, outer portion white, moderately hard;! 
weight 4i)lh per cubic foot. It is mainly employed for fuel, but, in the 1 
Northern f anj/ib, it is abo ii'^cd for making Ptrsian-w heels, in turning, iS:c. j 
In I.addk, where wood is scarce, polo sticks are said to be made of it ! 

{Stewart), In the Simthorn Fanjdb the twigs are utili/ed in the manu- | 
facture of baskets, rough brooms, and the lining of kaclia walls {Settle- 1 
ment Rep., DeVn), I 

[ 24 B ; Ic., 22. ■ 

Tamaxix ericoides, /?»///. ,- Fi. Br.ind., /.. Wight, III., t. \ 
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Syn.— T. MUCRONATA, Smith; T, TEN ACIS5IMA, Ham.; TkICHAURUS > 
KKICOIDES, IV. & A. I 


Vern. — Javra, Mkkwaka. j 

References, — Bedi{07n*\ For Man., XX,: Dale Pf Gibs., Bottd). F!,,!4;\ 
Usbaa, r. PI. Bomb., (J ; Gae., X.^W. P., 7,. A/ ; 7F., lxviii.; JmL \ 
P'orester, A77., App. 6, j 


Habitat. — A slender shrub or small tree, met with in Bengal, Central 
;md Western India, and Ceylon. 

Domestic. —The branches are used for firewood in Bombay. 
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Var. indica, inoica, A>m. ; T. o-vluca, \Vi,s;ht, 24A ; 

T. ARTICULATA, H a/L Cat. 37bf> «• ^ d. 

Var. Paliasu, RAMOSISSIMA, Ltdch. 

Vern.— y/i«t:' Jhdu, (galls«»Artrbmrtbi), Hind. & Beno. ; yauld, jaura, 
Uriva; Telia, r/^ecta, TirkT; Pihhi, kod, rnkh, tainyd, Jhau, lai, 
l*fardshd^9X\^^mah*n, hart mahin), Fb.; Gae-surkh, ^wr<i-AN/tf,Pusnru; 
CaM.kkera, BaluCH. ; J^i. hit, jhan, Sind ; ( galls 

Deo,; Bomb.; Jkd’thnu'jkadapQxiz.iA^tru^-sha^ 
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vukkut kdia^shcrvukku, shiru*skavukku, Tam, ; E*ru*sarut shirusaru, 
pakke^pakki, prakke, Tkl. ; ykdvuka^ shd%>aka. Sans. ; Asl, iar^d^ (Eelts 
*»samaratul~a<l, samaraUtl^tarfdt hahbtiUash aaMhah^ jaMm/maj^nab- 
but-farfd)^ {mannSL”^j,,'ajBdnjabtft)f Akah, ; Gat, nhdr^gat, gat^&hakar^ 
{g9X\t,m»gatfndsaj,gaomii»ak, gatmdju, i^ms^nxiSi.*^gaMangnhin), PtRS. 

Keferences, — Roxh,, Ft. Ind., Ed. C.B.C.,274; Voigt, Hort. Sub. Cal., 
lyg ; Brandia, For. FI., 20, t., 5 ; Kurt, For. Fi. Burnt., I , ^3 ; Beddome, 
FI. Sylv., t. 20', Gamble, Man, Timb,, tg ; Rept. Pi. Coll, AJgh. Del, ^ 
Com., 42 ; Sir IV. Elliot, Fi. Andhr., 141 . !S7 : Pharm. Jmi., 2g ; riuck%<fy* 
Hanb., Pkarmacog., 414 ; Irvine, Mat. Med. Patna, 71 ; Moo ieen Sheriff, 
Supp. Pharm, Jnd,, 23H, 23g ,* Mai. Med. S Jnd. {^'n MSS ), Jp; U, C. 
Dutt, Mat. Med, Hind., 3oi ; Murray, PI. & Drugs, Sind, 4ft ; 
Dvniock. Mat. Med, W. Ind., 2nd Ed,, 76, yS ; Dymock, Warden, and 
Hooper, Pkarmacog. Ind., J., l$r; Trans. Med, & Phys. Sor. 
Bomb., New Series, No. HI. Jor fS'SS-S^, t53 ; Notes by Mr. Duthie*s 
collector— Trans-Indus No. 6,80^6; Baden Powell, Pb. Pr., ?Jf, 5 vA' ; 
Atkinson, Him. Dist.{X., N.-W. P. Gat.), 306: Useful PI. Bomb. 
{XXV., Bomb. Gat.), 8'. Liotard. Dyes, i3 ; Bidie, Prod. S. 
Ind., 20,toS; Settlement Reports: Panjdh, Lahore, ts, 14; Gutrdt, 
184 ; Delhi, cclxix.; Montgomery, 16 ; Gotetteers ; — Bombay, Y., 2SS ; 
Panjah, Multan, W2\ Dera Gkati Khun, 10,8$ ; Jalandhar, 5 ; Mont- 
gomery, 17; Gujrdt, It ; Delhi, i8 ; N.-W. P., Ixviii. ; Orissa, II., t78; 
Agri.-Horti. Soc., Ind: — ^ttur. {Old Series), IX., 428 ; XIII., \72, tyj ; 
Ind, Forester, II., tyt ; It ., 2JS * XU., App. t, 6 ; XIII., g3 ; XIV,, 367 ; 
Smith, Scon. Diet,. 40t. 

Habitat.— A shrub or small tree, found, especially along rivers and near 
the sea-coast, throughout India from the North-West Himalaya to Burma 
and Ceylon j distributed to Afgh^nisuin, Persia, the Western and Southern 
shores of Europe, China, and Japan. It favours shindy or gravelly soils, and 
flourishes on land impregnated with salt. When young it grows moderately 
fasty but soon reaches maturity and decays rapidly. It is easil}' propagated 
from seeds and cuttings. 

Dye and Tan. — The g.alls, which are similar in properties to those 
of T. articulata, are from two ic three limes Larger, and are exiensivt?ly 
employed in dyeing and tanning in the same way as common Galls (see 
Quercus), The bruised tw^igs are similarly used in the Trans-Indus. 

Medicine. — The calls have long been known and used in Northern 
India as astringents. The late Dr. Stocks speaks highly of their value, 
and, from personal experience, recommends a .strong infusion as a local 
application to foul, sloughing ulcers and phagedenic buboes By Nati^'es 
the galls and astringent bark of the twigs are principally employed in the 
treatment of diarrhoea and dysentery. They are noticed in the non-oflicinal 
list of the Indian Pharmacopma, and there appears to be no reason w hy 
they, together with the galls of T. articulata, sm)uld not altogether replace 
the imported officinal oak-gall. The ashf.s of the bark are said to contain 
a large proportion of sodic sulphate (Baden Powell), 

A varied of this species (var. maimifera, Ehrenh ) produces the greater 
part of the Tamarisk manna collected in Arabia and Persia which is fre- 
quently met with in Indian baz.irs under the Arabic or Persian name. It 
exudes, in con^ouence of the puncture of an insect (Coccus nuuiiuparus» 
Ehrenb.), in little honey-like drops, which solidify on exposure {Phar- 
macog^)* It is employed medicinally in India, likeoflicinal manna, #,e*, as 
a detergent, aperient, and expectorant, and is also said to be recommend- 
ed by hakims in r^ses of chronic enlargement of the spleen. Dymock 
informs us that it is imoorted into Bombay from Persia, and sells for about 
8 annas per ft. It is aoubtful to what extent the Indian varieties of this 
species shed manna, if they do so at all. The galls, like those of T, wticu- 
lata, are sometimes abundantly procurable in the Bombay market, while at 
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TARAMIRA 

oiK 


others they cannot be obtained at all. They fetch the same price as chhoU 
ntdyt^f . . 

Chbmical CoMPOStTiON.— The ealls contain as much tannic acid as 
oak-galls and are readily purchased when offered for sale in Europe 
(Pharm. Ind*). A specimen of the manna from Sinai, examine^ in 186 1 
by Barthelot, had the appearance of a thick yellow syrup mixed with 
vegetable fragments. It was found to consist of cane sug^, invert sugar 
^l^vulose and glucose), dextrin and water, the latter constituting one-fifth 
of the whole. A sample from Persia yielded to Ludwig, dextrin, uncrys- 
tallizable sugarj and organic acids (Pharmacog,). 

Strnctiire of die Wood.— Whitish, occasionally with a red tinge, open 
and coarse-grained, fairly hard and tough but not strong. It is occasionally 
used in Sind and the Southern Panjiib for making agricultural implements 
and tfUrned lacquered work, but its chief value is as a plentiful source of 
fuel and firewfxxi (Brandts). The smaller twigs are employed for thatch- 
ing and basket-making (Settle, Rep., Lahore). 

• 

Tamarix macrocarpa, Bunfre.,- Boiss., Fl. Or.,/., yyg. 

Vem.— Kirri, gaa^surkh, SiND. j 

References.— Bot. Afgh. Del. 42; Lace, Notes an 

Quetta PL (MSS). 

Habitat.— A very common large shrub throughout Northern Baluchis- 
tan and the Sind Baluchi-^tiin Frontier. 

Fodder. — Mr. Lace informs the writer that the leaves and young j 
BRANCHES form one of the chief camel fodders in Peshin. He adds, “ A 
well-known camel contractor tells me that camels only care for this after 
the branches have been well washed by rain; when cov*ered with dust and 
salt after drought they don’t eat it if they can get anything else.” 

TANACETUM, Linn.; Gen. PL, IL. j 

Tanacetum senecionisi Gay ; Fl. Br. Ind., III., jrp; CoMPosim. 

Syn- — T. TOMRNTosuM, DC. 

Vein — Pdriar^ Lad. 

Refereace.- Stewart, Pb. PL, tsu 

Habitat.— A plant of the Western Himalaya, found in I.ahoul, Kuna- 
war, and Garhwal, at altitudes of ii,o<x) to i4,o(x) led. 

Fodder.— It is browsed by goats. 

Domestic* — The thick roots arc occasionally used for fuel (Sten'ort). 

T, tenuifolium, foeg.; FL Br. hid., III., 31 9. 

Syn.— A rtemisia tksv ivlora, Jacg, 

R^^ences. — Stewart, Pb. PL, t 3 (j, tSi : Year-Book, Pharm., tF7 4, ; 

Cametteer, Panjdb, Simla, r 2 j Aeri-Pfarii. Sac, Ind.: — Trans., JJL, 
199 : Jour, {Old //., Set., iSj. 

Habitat.— A hdb. w»htch closely resembles T. tibeticum, Nook. f. 

L /toms., met with in Kiimdon and Western Tibet, at 14,000 feel. 

Food. — It is said byOleghorn to be useful for flavouring puddings. 

Tar, see Piaa». Vo!. VI., 243. 

'Taramiril Oil, secEmca mUt*, Lam.; Crucifers i Vol. III., 266. j 
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TARAXACUM, Hall; Gen. PL, 

Taraxacum officinale, Wigg.; Fl. Br.Jnd,, IIL, 401 ; CoMPosiiiE. 

The Dandelion, 

Syn. — T. Dens-leon IS, £)«/■.; Lbontodon taraxacum, Liitn. 

Var.— a, typica, 

,, 0> glaucesceas.==T. Wallichit, DC/; Lkontodon glauc^s- 

CENS, M. Bieb. 


Vjriopoda, — T. KRIOPOiUfM, DC.; LEOKIODON BRfOf*ODtfM, 
Don. ; L. ERIOPUS, Spren^. « 


MEDICINE. 
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,, S, parVUla, — LEONTODON farvucum, Wall. 

Vern. — yamai^hi kha. rasii/fe, Ladak ; Dudal, baran, kanphul, 

radam. dudn btUthalf shamukei, afiijmiike, i*ll. i Bathur^ SlNl>4 Pathri, 

Dec. 

References. — 'Sir»:aTt. Ph. PL, t3r ; Aitchison, BaL Af^k. Dd. Com., Hi ; 
Pharm. Jnd,^ f2J ; Ain.Ktic, bfaf. Ind., /,, xxiiL ; 0*Sha ufi,’'hnt ssv, Benj[c. 
Di.<:prns., 40J ; Ftuck. ^ Hanb., Pharrnacoif,, 3<il : Bi'nt. Trim,, 
Med, PL, i, isg : Murray, PL & Drupes, Sind, : Bidu\ Pr<fd, SF. Ind., 
59 / Atkijtson, Him. Dist.,SiO; BirdTvood , Bomb Pr., .jg ; .Smith, Fcon. 
Did,, ISO; Pep. Oovf, Bot. Garden s^Nilphir is, I'SSi-Hj, > Gturtterr^ 

Sifnia, IS ; Apri.-Horit, Soc. htd. : — Jour, {Old Series), XJV,, 7 / (AVw 
Seriei), ill. Pro., 3^.; JV,, tS, ig. 

Habitat. —A common herb, found throughout the Temperate Himalaya 
and Western Tibet, from 1,000 to 18,000 feel, also found on the Mishmi liills. 
Sir J, D. Hooker remarks, “ It is remarkable that this common Hima- 
layan plant should not be found in the Khdsia or .N'ilghiri mountains, 
even as a garden escape.** Of late years, however, it is said to have begun 
to spread rapidly in all directions from Ootacamund, and (xcurs in such 
quantity in the dfeeply-tilled soil of the Cinchona plantations that abund- 
ance of its roots might be annually collected to suppiv the wants of all 
the medical stores in India {Xilghirt Dot, Garden Pi'ports). 

Medicine. — The medicinal properties of the root are too well known 
to require any notice in this w’ork. It appears to be little known to, or 
appreciated by, \atives. 

Food and Fodder. — The leaves may l>e used in the form of salad in 
place of lettuce, though rather too bitter to be very palatable. They, how- 
ever, form good food for cattle. The root is sometimes employed instead 
of chickory for mixing with coffee; in France it is eaten raw as a salad, 
and in Germany is boiled for use as a vegetable. 

Taro, see Colocasia antiquorum, / ARon>R;«, V ol. II., 509. 


[p. I fTj? seq. 

Tasar, Tusser, Tussur, or Tussah, etc., see Silk, Voi. vi., Ft. iii., 
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TAVERNIERA, /?C. G^n. PI., /., ,y/ /. 

Taverniera nummularia, DC.; Fl. Br. Ind., IT., 140; Wight, 

{ Ic ., i . loss ; Legumino-sve. 
Syn. — T. spartba, DC. ; T, cu.veifolia, Am.; Hbdysarum nummc- 
LARIKOLIUM, DC. / H. SFARTKUM, Burm. ; H. GtOSOSi , Gra/t, 
References. — Da / g . Cf Gibs., Bomb, FL , ^7 ; Graham, Cat, Bomb. PL , 49 ; 
Murray, PL & Drugs, Sind, 123 ; Gazetteer, Mysore Sc Coorg, /,, $6 ; 
Agri.diorti. Soc., Jnd,, Journals {Old Series), XtV., 

Habitat. — A copiously branched under-shrub, met with in the plains of 
Sind and the Panjdb, distributed to Afghdnistdn. 

Medicine. — The leaves are said^to be useful, in the form of a poultice, 
as a cleaning application for sloughing ulcers (Murray), 
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TAXUS, //««. ; Gen. PI., II L, 431. 

Taxflis baccata, Linn, ; Ft,, Br. Ind,, V., 64S ; Conifer^ 

The Yew. 

Syn.— T, NUCIIERA, Wall.: T, NKPALSNSIS, Jacq. ; T. contorta, 

; T. ORlRKTAtrs, Bi^tholini, 

Vcro. — Thun<u hirmi^ airnubbirmi. lltND.; Burrnw^ hhirmtet ^ufiandk, 
Hkng. ; Khasi A j Tckeiray sulah^ tckeiray f^ulahy^V.PM. \ 

ICharcy Tibet; Tini^schi^ hashirtf^. Bnt'TiA; Chrtmgbu, Lkpcha; 
7 'kuner, yallu, /ma/» N—W. P. ; Thaner, thumr, luet, nhare, brabrnt, j 
lu.f^ Kumaon ; Punji;^ cha^ butty: ckt 4 ^ cha. LadaK ; j 

Tnnyy^uttjfal^ posfil.p^irdal, burma, birtni\ barini. Iktiriu^ ckajqu, ckatutiji:^ | 
Kashmir; Birmi, barma, barini, tun^. thnnu, s>unf;al. pastal, chof:Uf | 
ihatuHi:, ChamBA; Birnif, ItHn/:, thutiu^ barma^ barnti, iaulu, dktdtiu, i 
rakhaly rtkhfiit nyamdal^ thona^ kadenru. rikaJinji:, lt'*aves«» 4 '/^w», * 
Ph.; Biular, sau’tp, sarop^ kkaroa^ PfSHTi: ; Bhirmi, suj^an, iKlVi . i 
//rtrwr\ iruv^*s«f/*/ 7 i.‘./>ii/r, HoMB, j 

References. /^r/> V, Ft^r. Fl.^ 5 .?^? ; Gamblr, Man. Timb.^ 4 j 3 ; Sfr^a'artf 1 
Pb. PL, 227 ; hvine. Mat. M,d. Patna, n ; Brnt. Ff Trim., Med. PI., i; 
/. -’5?; Dyrnock, Mat. Med. li'. fnd., 2 nd Kd., 75^ ; Birditi^irod, B>mb. 1 
Prod., A5 .• Baden Pouuli, Ph. Pr., SQ 91 Atkinson. Him, Dist., 75/, ! 
775 * b’.fj : Prp., Simla, xhii , App., it. ; Gaaefterrs : — Bannu, j 

; PaTiuiipindi, /5 ; Peshawar, jS ; Hasara, ia; Dera Ismail Khan. \ 
Uj : Simla, to; Gurdaspur, $4; Ay;ri.’Horti. Soc. Ind.: — Jour. {Old I 
Series), !V., SeL, I'A/, ibj , Pro., // ,• I’ll., tf;S‘L> 9 * : VUI., SeL, ! 

19^ ; XIIL, jA,y, jfp/ ; XIV., y y* -Xtg, J7 L 27^:2 : I nd. Far- \ 

ester: — IV., 292: P., ik4-iS6 : 17 /A, JV, 404; IX., 321; XI., 264;] 
A 7 //., 6 :., ; Smith, Hum. Diet., 44J. 

Habitat.*— An evre^rcen tree, found on the I'crnperate Hirndlaya from 
<>.(>( K> (o 1 1,0 >0 feel, the Khdsia hills at 5 ,«hh) feet, and in Upper Burma ; 
distribut(\i to North and Temperate Ivist Asia, all Europe, North Africa, 
and North America, In the Himdiaya it attains a considerable ske ; 
Madden rnentiofLS a tree at Gan^utri i<x) feet hig’h and 15 feet in g'irth. 

In the Fanjab hills it is commonly about 5 to 6 feel in girth, in Hazara 8 
to 9 feet is not unfrtquent {Hrandis}. 

Gum. — The tree yields a gummy exudation, which forms a portion of ; 
the incense ustxl in Til)et. j 

Dye. — According t<j Madden the people of I^dak import yew bark from ■ 
Kashmir and Kandwar, on account of the inner part, which they employ as ; 
a red dye. Hooker notes that the red juice of the bark is used in Nepdl as ; 
an inferior dye, and bv Brahmins for staining the forehead. j 

Medicine. •*- “ The leaves contain a yolatik* oil, tannic and gallic acids, : 
and a resinous substance called taxin. Yew leayes and fruits have been I 
given for their ernmenagoguc, sedative and antispasmixlic etTects. Pereira j 
say.s that therapeuticalJy the yew appears to hc»!d an Intermediate position i 
between Savin and Digitalis, being allied to the former by its acrid, diure- j 
tic, and eminenagoguc properties, and to the latter by the giddiness, irrts • 
gular and •depressed action of the heart, convulsions and insensibility, ’! 
which It prcxiuces. Yew is, however, reported to have one decided advan- 
tage over Digitalis by its elTccts not accumulating in the syslem, so that it 
is a much more managable remedy than Digitalis. I^esides its use as an 
emmcnagogucand sccbitivein ihcsame cases in which Savin and Digitalis are 
administered, it luis also been employed as a lithic in calculus complaints ; 
and as an antispasmodic in epilepsy and convulsions. According to Dr. 
Taylor, the yew tree is sometinv's used by ignorant persons to cause abor- 
tion. At the present lime, yew Is never used in regular medicjil practice 
in Europe, the principal interest attached to it has, therefore, reference to its 
poisonous properties. Thus, the leaves and young branches act as a ! 
narcolico-acricf poison, both to the human subject and#to certain animals, 1 

T. 98 


93 


GUM. 

94 

DrE. 

Bark. 

Juice. 

96 

MEDICINE, 

Leaves. 

r rults. 

98 



4i6 


Dictionary of the Economic 


TAXUS 

baccato. 

MEDICINE. 

Shoc^ts« 

9 ? 


Cup. 

ZOO 


FOOD a 

FODDER. 

Barries. 

zox 

Bark. 

102 

taaves. 

XO3 

TIMBER. 

XO4 


Furnitoref 

XO5 


DOMESTIC a 
SACRED. 
Branches. 
XO6 
Twifif. 

wS 

108 


Economic Uses of the Yew. 


but more especially to horses and cows. Fat«al cases of poisoning have 
also occurred from swallowing the fruit. It is frc qiiently stated that animals 
may u^n the young growing shoots with impunity, but thaa»when 
these have ocen cut "off, and left upon the ground for a short time, they 
are then poisonous. This is an entirely erroneous notion, for yew shoots 
and leaves are poisonous both in a dried and fresh state. It seems certain, 
how'ever, that the red, succulent cui* of the fruit is harmless, for a fatal 
case of poisoning has been recorded of a child from swallowing the entire 
fruit WMtn its contained seed ; whilst other children, w ho had partaken of* 
the fruit at the same time, but w ho had rejected all but the fleshy cup, 
suffered no ill effects’* { Bentley W Trimen)» ^ 

In Northern India the leaves are largely employed for medicinal pur- 
poses, under the name of birm or hrdhnu chierty as a remedy for indi- 
gestion and epilepsy and as an aphrcniisiac {Irvine). Thev are exported in 
considerable quantities from the hills to the plains, Accoraing to Oymock 
they constitute at least a portion of the drug known as talispatr in 
Bombay. Considerable contusion exists regarding this drug. In Calcutta 
it appears to consist of the leaves of Abies Webbtana, while Mootfeen 
Sheriff assigns the name of talishputri to the leaves of Cimtamombm 
Tamala, Sees, It is, therefore, doubtful to which plant the talispatr of 
Sanskrit writers belongs, but a medicine described as carminative, ex- 
pectorant, and usefuf in phthisis, cough, and asthma,” can hardly have 
been the leaves of the Yew*. {Conf, with Abies Webbiana, Vol I., s ; 
Cinnamonnm Tamala, Yoi. II.. 321 ; and Flacouitia Cataphracta, Vol. HI., 
398.) It is difficult to understand bow banter should have come to bear 
the name, and presumably to be applied to the same uses in Bombay. 

Food and Fodder. -•The berries appear to be eaten by Native^s in 
most parts of the Himalaya, their poisonous effect being probably prevented 
by rejecting the seeds. The bark is largely employed as a substitute for, 
or mixed with, tea. for which purpose a considerable quantity is annually 
imported from Kulu and Kashmir into Ladak. The leaves are eaten 
by goats and sheep, though stated by Lind ley and others to be poisonems 
to horses and cattle. [ It appears probable that the Yew is less poisonous 
on the Himalaya than in Europe.— j 

Structure of the Wood. — Sap wood while, heart w^ood red or orange-red, 
hard, smooth-grained ; average weight 44.1b per cubic fewt (Gamble), 
The timber of yew' is celebrated for its toughness and elasticity, it works 
easily, polishes w^ell, and is much valued in Europe for these qualities and 
for its beautiful colour. It is extensively used by cabinet-makers for 
making furniture veneers, and was at one time highly prized as the best 
wood for making bow'S. In India it is still employed for that purpose in 
the Sutlej valley (Cleg horn), but is more j^enerally used for making native 
bedsteads, banghy poles, and furniture ; in Kashmir it is employed for 
making clogs (Vij^ne). It is well fitted for purposes of turning. 

Domestic and Sacred. — The branch p.s are used in the Panjdb H imdlaya 
for putting under the earth covering of the roofs of native houses. A TWio 
is worn by young unmarried NAga females as a charm to prevent preg- 
nancy, chastity being an exceptional virtue amongst them ( Watt), The 
WOOD is burned as incense, the branches are carried in processions in 
I Kumion, and in Nepal are used to decorate houses religious festivals. 

In certain localities of the Himalaya and Khasia hills the tree is held in 
great veneration,. and shares the name of Deodar (God’s tree) with the 
Cedar. [ On the Himalaya the Yew appears to be greatly subject to some 
root-parasite or some other disease, since very large numbers are seen 
decaying.— ^ 

T. 108 



Products 0/ India. 



TEA. 

In V'ol- II. {pp. of this work the reader will find an account of the 

variou.% species of Camellia, more espircially C» theifera, ''(//’• The his- 
toric chapter of that article is br llcved tr» he sufticicntly complete on the main 
issu<^s» and to reqviirc only the fuithf.r details necessary to convey an idea of 
’ the origin and progfiession of the industry in the provinces of India. Details j 
of the methods ol cultivation and manufacture, on the other hand, are deemed ! 
of trx) technirai a character for this work. A brief compilation would convey ! 

to the general r rader very little of prartiral value and would l>e useless to | 

the planter. What is more especially desirable may be said to be an cx- | 

hausttvc review of the principles of manufacture and the adaptability to require- i 

rnents of the numerous patented appliances mm in use. Hut to furnish such a | 

revft:w would necessitate the allotment of a much larger space than can be 1 

assigned to the subject, and could not be satisfactorily accomplished without J 

a personal investigation of ptex essj^s presently pursued. 1 hat this canm»t be ! 

undertaken at pr esent is the more to be regretted sirue, in the writer's opinion, ; 

evft y detail in the manufacture of tea, so far as can be discovered, needs to be j 

f*ritically examined by a chemist and by a Iwitanbt, working in conjunction, so 
as to establish the chemical changes in the manipulation and the character of the 
plants mnv grown and their po.ssibU' impi ovement. I he diseases of the tea plant 
have not as yet assumed serious proportions, but it would lx‘ contrary to cxjxj- 
rinnee in all other branches of agricultural enUu prise to .suppose this i.s always 
to \k‘ so. I he greatest possible changes must of necessity lx* insidiously taking 
place now, cdianges that may result in weakness, di-.case or degeneration in the 
flavour of the produce. It is per haps to the greater natural strength of trre com- 
paratively wild fdant of the majority of the Indian g.tr dens, that is atuibutahle 
the strength arui rich fiavouf of the Indian as ctmiiiared with the China teas. ; 

l)oubtle«S gr eater cleanliness, more unifonnitv. ‘and a caseiiiUy fuepared article ; 

have largely contr iliutcd tr> tlie successattained by Itulia. Hut while admitting ail 
this, it has still to be conlcssed that the manufacture ol tea is far t<x> dependant 
on skill and judgrnt'nt, ,an<l hence would very nossibly in* immensely improved 5 
could experien« « be reduced to si'icntific principles. F<wv industries, at all events, 
of anything like the imjiortance of tea, have had so small a share of tlic chemist’s 
attention. It has, accordingly, l>fen thought desirable that infthis article the 
treatment of tire Subject shou/d be restricted very largely to slati>t»cal infor- 
mation and tiKne specially to statistics ot a Irnraf nature. The foreign exports 
of tea from India are faiilv well known. What seems more est»ecially defkient ‘ 
arc par ticuhar s <<i area of cultivation, yield, outturn, prospects, local consump- 
tion, capital inyesttxl, numlier of hands employeil, etc., etc. The wr iter's failure 
to obtain definite information on stune of these topics may, it is hoptxl. serve to 
impress on those in a position to assist, the advisability of rectifying such delects 
when the doirig" so would involve no personal di>;ivlvantagrs or inconvenience. 

Tea. 


References. — A listed works .ind reports consultrs;:! whih' drawing up the 
artrcle CantelUft will Iw found in V*>i. ll. A supplementary enumeration 
may now be lurnishcil, consisting of those that h.ive a specisd iKzaring I'nthc 
in format iciillii furnished below. Hut this supphnnentary enumeration, it may 
be explained, has been giveiV-undin two headings —those in this par.\g'Taphllin- ? 
ingof a gcni’val r hararter , .ami those in the further sections, of a more local | 
an<l sptTilic kind; — Limn hot rn^ to h. Indies in j 

//., 75 / ; D(\, Ori\'it$ Cult, /V., ny : Brefsrhftfidf'r,^Studv ami I alue of 1 ' 
Chifwsr Liaf. IForiv, IJ. 4y ; AV a* CameHiii ift ISrpa{\ As. 

A 7 //. (/,VAi), 4.1V; A>v.V, Kipori 0/ Cult, of Tea in the Himdlaya\ 
front, (Tour. Kovai AsiatieSoi.^ :Sf())^aUo Prod, Res. /m/., | 

257-311 and /a. Him. Pot., UPs ; The Tea Plant. Q it at torly Journal 
0/ Ajirrieuifure. iS3f-rj. III., ; Vi- tiA‘ 55 b f'k? ' CorbynL^ huitan \ 
AVww {Cahulta fSjy), /., jr/ ; Fortune, Visit to thf lea Districts i 
of India and China, : otso Three \ears* in C hina^ | 

**•'#//, Aiyouh/ CuUi. and Manuf. of Tea in China, rS4h: Afar tin \ 
Tea Trade of Hurope and Ann' fie tSj^ : llruer, Manuf. tf Black Tea ; 
{Calrutia)^ ift 3S : Houssave, ALmo^aphie, Du Thf ; jU'tSf lea CHliiva- j 
tion, eU., tSW; als;^ Memo. A Tour thrmiyh the Tea Districts of Bengali ‘ 
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1$()4-6S ; Markham, Mission of Bo^le cV Mannini^ to Thibet, J4S ; 
Min.>rcroJt Cf Trcbtxk, Travels {ha. Wit son, j<S 4 r),^ jjo, J5/ ,• 
Walker, Tea Repi^rt {imohich Buehanan-^Harniiton* s MS. reifa/airtt* Tra 
in Burma is quoteii), 1S3 : hieher, journal S^J : Tapers on l eu 
Industry in Benp^al {Caicutta, ihjj) ; hassai, iunrd Its Adulteration, 
London. lSy 6 ; Idaworfh, Information and Adviee for Tea Planters, 
Jis 6 s : Money i Culti. and Manuf. if Tea, qfh F.a,, .iSSj ; Camplu tl 
Br<nvn, ^our. Chem, Soc., Lerture on Ayri. Chrmistry of the lea Plan- 
tations of Indian Tune /<V 75 / Raiheay, Miruny', Ihtnkf tiit* a*sd Con* 
mercial Almanae, ltS 66 ; Coehran, a series of articles in * Food Jaurnal ' 
in iSyi ; Report of Select Committee <f Parliament on Commercial Rela* 
tions Ttnth China in 1^4^; Tea in 7 ohnst.nt*s Ch^m. Com. Life, Ed. 
Church, US : Tea Cyclop., r- 3 .\> < Anderson, Oi t, Commerce fSSq , 
Hooker, Him. four., I., 5 » ^ 44 * 4 ^^'^ > M ., 347 Bel!, (dtemistry of F>h>it, 
1 - 39 ; Alien, Pharm. four., /67J t/i/.sv; in Chemim! AV».s A'XV.) ; 
Chemical NezL\<, X.WIIf , ttiO ; Blyth, 4*1. Wvftfer, .h ieo-Chetfiistry as 
applied to the deteriion of fereij^n leaves in Tea,y Analyst,"* iS 27 I alsrt 
Indian 7 ‘ea in four. Chem. Soc., /1V75 ,• C. S. Pigpens., tyth Ed., 17^-; 
Pareira, Mat. Med. ; Royle, Mat. Med. : Moodeen Sherif, Sufp. 
Pharm. Ind.,240: Bent. Trim., Med. Pi., I., J.; ; Muller^ Extra- 
Tropical Plants : Stanton in Col. fly Pul. Rxft. Reports, lSS$ : Ccdrut/a 
Revie’TO {Tea Cultivation in India), LXXX. ; Baden P tnvell, Ph. i 7 od., 
175*2 V5 ,• Atkinson. Him Districts, A\V7-9<7 ; Drury, Useful Plants cf 
India, 423, 477 ; Simmonds, Ifop. Ayri., 7 (,t : Note on Tea Industry of 
the N^.-TV. Pnrv. afid Pb., by L. Liotard, Sim! f. /S.S2 ; Tea Culture (/s a 
probable American Industry by Saundix.^i, i-Syfj ; Vre, Pid. 
Manuf., e;c.. III., S/O ; Spans* Encycl., IP, f{fj4; Fnevclep.edia Bri- 
tanica : Balfour, Cydopmaia India ; SmiilC.'y Pi . Econ. PI. . In count c* 
tioft with the present arliile the writer haa consulted files of most of the 
leading Periodicals and nevorfapers such as the Soi.iety if Art; Journa', 
'The Tropical Atcriculturist, The Indian Ayrieulturixt , Indian Forester, 
The Planters Caaette, 7 'he Pioneer, The Enyli^hynan, Capital, etc., e£t. 

AREA & OUTTURN. 

This section of an essay on an Indian agricullur.al product is one of 
the most difficult to deal with when India, as a whole, is under consider- 
ation. Some provinces have not been surveyed as yet, sucii as i.lcrvgaL 
The area under tea has, therefore, to be guessed at vs lien the owners of 
plantations do not choose to furnish particulars. Leaving Bengal out of 
consideration, the following has been published as the tea ar ea 1800*91 : — 

Actes. 


Madras .... 






5 . 738 * 

Bombay .... 
Bengal .... 
North-West Provinces 

Oudh .... 






7 S 77 

Panjab .... 
Central Provinces 






9,229 

Upper Burma , 






1,001 

Lower Burma . 






78 

Assam .... 
Bcrar .... 






250,82a 

Coorg .... 






... 

Ajmir .... 








Toiai. . 254,845 


* Exclusive of Travancorc, which has between 4,000 atul 5>o(ja acres : see tabic, p. 
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For the five previous years the areas under the above mentioned pro\ - AREA, 
were as follows ; — 


Acres. 

t885-S6 , , . . 219,111 

i 88<>-S7 . 227,25s 

tS87-SS ......... 234,176 

iSSS-80 241,077 

. . . . . , . . . , 251/72 


It will thus be seen that tea cultivation has been steadily expanding; 

V)uf as Bengal has not been given, the figures arc necessarily imperfect. ; 
it will also be obser\'^l that no return has been furnished of the area 
under lea in the Native State of I'ravanrore. This is to be regretted on Travancora. 
atjeast two arcovints — ; the area has sa rapid) y increased (and appcar^ to j j2 
lie still expanding; that the5 (h fect is becoming materia! : (M in no oilier pp. 

Native State (with the exception r'f coffc*e in Mysore) has an\' mcxiern 44'f,4(rfj. 
indu^^try take?\ so prominent a position. Hut authorities in Europe seem 
agreed lliat thtTe must be some special merit in the climate anci so;l of 
Travancore, sitx:o the production is not only vastly improved, within the 
past few years, hut in point of flavour and quality Travancore might be 
spoken of as the Cevlon of Indian Tea planting. As showing the be- 
haviour v>f Assam, the. most important producing province, the fellow ing 
table may be furnished Assam. 

II3 

; of India 

; As^am. ( enrepi , 

! bcngal. 






Ac: c». 

Actcs. 

1885*86 




194,480 ! 

1 24.631 i 

1886*87 

. 

• 


2 o 3 , 9 <v 3 

23 295 ! 

IS87-8.S 

. 



2 1 ? .079 j 

1 23,097 

I8S8-89 


• 

• 

216,670 

24,401 

f 8S<>-90 

. 

• 


/ 

• ■ 227,249 

24»423 : 

1890*91 

, 

• 


. ; 230,8:2 

24,023 

i 


It will thus be seen that of the surveyed lea area of India the Assam por- 
tion has increased 36. ,^4.1 acres since 18S5-86, while that of the other 
Indian provinces, exhibited abo\ne, has fluctuated very considerably, but 
on the whole .show n a decrease. 

For tw o of the years mentioned above, the writer has, on the next page, 
endeavoured to furnish an eslinrile of the total area in all India, in which 
will also be found tlie approximate yield and total production. From that 
statement it will be seem that the area in Bengal has been calculated 
(for the two years in question, Wf»., 1888-89 and 1889-1)0) to have bt^en 
between 79,000 and So, 000 acres. 
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Area in acrxh. 


” 

Provinces and 
Districts. 

i>unnxT 01: j 
gardens | 

or plantations. | 

Under mature 
plants. 

Under Immature 
plants. 

Total area under 
tea. 


18S8-80. 

18S9-9O. ! 

1888-89. 

i88$HK>, 

i 8 « 8 »a 9 . 

iSSp-pa 

1888-S9, 

1880.90. 

• 

Assam 

Cachar . • • 

Sylhet 

Goalpara , . • 

Kamrup . 

Darraag . 

Nowgong 

Sibsagar . 

Lakhixnpur . . ! 

Khasi and Jaintia 
Hills . 

No. 

181 

ns 

4 

86 

61 

176 

.50 

« j 

No. 

i8l 
116 i 

4 

S 7 

6 t 1 

173 
i 5 » 1 

Acres. 

48 , 4(.>.7 

. 34,686 

300 

5 , 9^7 

16,863 

10,283 

43.92s 

27,762 

30 

Acres. 

h 

U 

a 

Actc.s, 

6,008 

0.4 so 
67 
240 
3 r *49 
6 ijO 
3 , 4 S 2 
4 , 3®3 

Acres, 

•; > 

'Z V 

Acres, 
.55,46 « 
44,145 
367 
6,227 
20,012 
»O, 07 J 
47.377 
32,144 

30 

Acres, 

S 7 ,S 0 « 
44,791 
377 
6,434 
31.085 
, i*,S 5 « 
Si, 861 
33.5 ;ja 

30 

Total 

863 

P6S 

1 88 , 33 ? 

196,689 

»S .347 

JO, 56c 

216,676 

» 37 r »49 

BEMGAt— 

Chittagong 

Da Hili Tracts 
Ha2aribagh 
Lobardngga , , 

Darjecliog , 

Julpigoree 

Dacca « . . ' 

t 

6 

»74 

i 5 ? 

6 

25 

1 

6 

30 

ic>«; 

tC 6 

6 ; 

ICK> 

877 

2,070 

35,7 55 
21,997 

. 7.777 

100 

97 H 
7,302 
. 15,978 
33,658 
^7 

573 

30 

pit? 
9.»70 
4,9 .-9 

2 

1S7 

43 

564 

5 . '>93 
5.3 J 9 

4,oi?5 

iw:» 

9<'7 

2,989 
44.025 
26,9 tC 

3,'>64 

lOtO 

t,02t 

2,8a6 

41,971 

29,057 

37 

Total 

402 

3 v 9 ; 

64,39'' 

66,820 

1S.563 

12,jS6 

79»^3 

79 , 0 Qrt 

i North-West Provinces— 

! Kumaon , , , : 

i Garhwal . , , 

Dehra Dun , 

j 

33 

7 

3a 

40 

7 

33 

2,646 

425 

4 , 40 S 

3,844 
439 
4 . .11 « 

297 

3 S 

4 SS 

173 

105 

423 

3,043 

46'i> 

4,863 

3,017 

564 

Total , 

77 


7 , 47 <v 

7,614 

787 

700 

8,266 

8.314 

Panjab— 

Simla 

Kangra . 

1 

! 1 
! 2,565 



j 

1 i 

2,193 

1 

1 100 

: ‘8,905 

50 

8,19.3 

1 

*684 

! 

1 ! 

100 

9.589 

so 

8,776 

Total 

S,566 

3,194 

- 9.005 

8,343 

684 

i 583 

9,689 

8,826 

Macwas— 

NIJgiris . 

Madura « . , 

Malabar • 

Travancorc . , 

Vixagapatarn , 
Cochin 

95 

2 

7 

49 

3 

2 

98 

2 

7 

57 

3 

2 

i 

1 4 , 74 > 

1 6 

1 

1 3.045 

■ H’ 5 o 

i 35*50 

4.503 

6 

73 

3.1H1 

8*50 

32 

506 

‘50 

340 

1/AH 

i ! 

! 445 

*50 

.340 

3,544 

3 ' 5 <-> 

5,347 
6’. 50 

413 

4,013 
8' so 
35*50 

4,940 

6*50 

412 

4,735 
8*50 
35 SO 

Total 

1 

158 

169 

I 6,908 

6,8o2'So 

3,814*50 

3,333 

0 , 732*50 

; 10 , 135*50 

! 

Burma— 

Toiingoo , , 

Akyab , , , 

Tavoy 

1 

I 

i 14 

! 

, 

14 

*50 

8 t 



14 

i 

1 

150 

1 

Total 

1 

2 

14 

173 



14 






GRAND TOTAb 

334,339 

■ 333,702 

{ 




— 

— 

- 






* Incompltte. 

i ParticuUm for other columns not available. 

t Exclusive of ia9,97ott>, which have twen shown in the Chittagong return, but not classed a* 
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Total Production of Tea in India. 


(G. Watt.) 


TEA. 


British India during 1888 and 1880* 


Af-i'ROXJMAti: VtELO IK Ih, 



— 

— 


— 




: Average yield 

Taken up for 



1 




; in Ib per acre of 

j Unting but noi 

lllAik, 

1 Green. 

j Total , 

1 mature plants. 

yet planteU. 



1 


i 





» 889 i>o. 

I8BS-89. 

1 t 88 *>. 90 . 

i 

• 1889-90. 

i ) 8.H.8-89. 

1 

i 188^-89. 

i 88 s^ 9 o. 

Acre*. 

Acre*. 

lb 

1 M> 

j 

} th 

; Ih 

i !h 

m 

i 

; »> 



« ?.477 .o^/' 




*5,477.oyi 

*5»63 i, 6 v 3 

3 i 9 

; 3** 

I37..17.S 

fd 

i 'b 4 >6,078 

? 

av. 3 -<» 

! 

;■ • 3.575,338 

* 5 , 741,400 

39* 

43a 

1 ,0 » 1 

V 

103,400 

. . 

y 

109,400 

03 ,c 53 

34 * 

303 


V 

1,1I5,»3^» 


... 


1 1,115,138 

1,163,737 

186 

193 

81.044 


8.033,149 

P 

... 

u 

! 8,033,149 

8 , 445 , 9*6 

476 

464 

48,(140 


3,76 3,044 




; 3,763,044 

3 , 531 , 59.5 

3«4i 

340 


0 

z: 

«6, lao.J'CM’i 

0 

! 440 


;• 16. 1 37, 340 

» 7 . 6 »S, 3 *i 

i 367 

37 « 

P7.I50 

.’ 4,4 7 o.-'f 53 

i 10,754 


;I4,48I,5K7 

J 

! *4,701,195 

j 5*1 

5*4 

SO 


3.CKX> 


... 


j 3.«w 

1 3,000 

I 

too 

1 too 

W'.Sa.) 


7 j/.'} 7,S48 


40,434 


|7 3.677,'>«a 

1 76,0 »5, *38 

i 386 

i 391 

■ 

8.740 

1.8? 5 

94^,7.'’ 

i,«J 3,*77 

f 

’ 33.87* 


1 9:»»6 o;: 

1 

: ».»33.‘77 

• 373*3 

j 3 97 '37 

373 

37.3 


3':. 407 



i 33,540 

• 3 6,. ♦<■’7 

135*4 

1 364-07 

1.847 


• 14,0.^ a 


i,ai5 

i *3,560 

1I5.3.'7 

*03, j6^ 

‘;ir4 

•i 904*6 

a.oSi 

»,!'94 

330.383 

; 36 9^0 

; 

5 i,i.8o 


i .365,249 

163*9 

3 »58“6 


10.71^ 

;(^,3;4,<.'it 

*0,5. 3, MO 

; 

1 334,600 

10,974.131 

; 10,83 sjjo 

; 387*3 

1 39»*3 


io.g?.' 

, »,373,83^ 

; ja,oj3,8Ho 

! 

1 ... 

■|u,37i,n?6 


471^ 

! 533-97 

... 


1.3*5 i,i;$o 


! ••• 

J,a»S 

I,I3J 

44' 1 

j 4* 

4^,8 40 

! 37 

3 3, 0/6, .>'48 

; 34,740, 034 

3 5,136 

i 349.38*3 

,3 ,101.974 

35.08^433 

i a4]‘3 

J 37.5*47 

.393 

378 

1 

4.38,8'-7 

{ 

377,333 

1 

1 84.819 

1 

! 14 .3^9 

i 553.766 

1 

5*8,663 

1 

' *9S 

i 

1 tSi 


1 16,08 1 

4 v ,314 

1.797 

I 4,500 

.S9.S77 

53,814 

41 

i 117 

49 

t.4a« 

1,C«.H,44>> 

; i,i3r,9j3 

: 61,030 

■ 6^5,3 55 

; 1,063.479 

*.198.»47 

34* 

1 ^7® 

44 a 

1,799 

' I,49?!',4 u 7 

i «,S'M.639 

i ' ' 

! ‘47.64 '» 

.; 206,(>‘i4 

1 1,646.053^ 

*.770,713 

■ „0 




3,500 

2,089 

1 ' 
i ... 1 

1 

i 

3,59c 

3,0.fip 

! „ 



1 

1 ** 

3,73a i 

1,165 

1,014,370 

1,050,169 

788,568 1 

7‘.%673 , 

*.813,938 

*,793,849 

: 1 

' ai9 

*,73a 

3,Tft5 

1,036,870 

1,083,358 

7'H8»56S : 

7 ‘3,673 

1,815,438 

*,795,93* 

‘ 303 

atS 


*,357 



1 

i 

1 

97^,836 

SS6,0Ss 

ao5 

190 

9*50 



... 



! 93 

31 

IS 

10 

6iO 

640 ! 





38,800 

aS.Soo 

400 

400 

9,794 

11,873 

535,aJ2 

571.7.56 

10,000 


545,3*3 

571,756 

270 


... 

1 

*,556 

3,048 



>,5.56 

3,048 

74 

64 

••«>7‘50 


537.768* 

573,804* 

10,000* 


*,549,497 

1.458,7*6 

Not 

given. 




»,6O0 

35a 



1,600 

350 


no 




... 


13,000 


13,000 


80 



i,6ch.i 

350 

... 

13,000 

1,600 

11,350 

Not 

Riven. 



grand total 

OF PRODUCTION 

09,793.544 

167.043,875; 




i 
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FiflaaciAi Results 


It will thus be seen that the major portion of Indian tea is prepared, 
in the black form. Althouij'h green teas could be prepared at any pfcint* 
ation, they are mainly proauced at Svlhet, Chittagong, Dajeelmg, the 
North-West Provinces, and Kangra. The average acre yield in Assam 
and Cachar is returned as 3 ^ 69 ) in iSSH-Sq, and 391 Ih in the 

corresponding figures in Bengal for these years were 375*47^*^^; 

in the North-West 22oft> and 2330), and in the Pan j, 1b 2o2lb and 
These figures of acreage yield mav be said to iiidicate the greater success 
of Assam and Bengal as compared with the North-West Provinces and 
the Panj^b. They correspond approximately to the regions of cultivation of 
the Assam indigenous or strongly Ass*im hybrid and to^ the China or 
strongly China hybrid. 

The outturn worked out for 18SS-89 and 1 889-90, vis,^ 99.792.544ll> in 
the former year and 107,042.873!^ in the latter, vv.ll be seen to appi^oxi- 
mate very closely with the recorded receipts in Calcuiia and the puVmshed 
foreign exports from Calcutta. The remarks below will be found to estab- 
lish that an allowance of 3 million pounds of Indian tea for the anifual 
Indian consumption would be sufficient. Further, since almost the wh<]^e 
of the foreign trade goes from Bengal, it would involve no serious error la 
accept the exports of Calcutta as the pnxiuction less an allowance of the 
value indicated. The total exports from all India in 1890-91 were 
io7.oi 4,093R) and in 1891-92 120,1 4940 7Bi. If now we a.ssume the 
area of Bengal tea to have been at least So.^>oo acres, we are in a position 
to form some sort of opinion as to the total area that afforded last gear’s 
outturn. The tea crop of la.st year may, therefore, be assumed a.s having 
been obtained from 334,845 acres. But there is a feature of much mterfrst 
connected with the acreage and production that had perhaps be belter 
dealt w'ith under. 

FINANCIAL RESULTS OF TEA-PLANTING. 

Capital Invested in Indian Tea. — It may be here c.xplalned that there are 
three classes of tea gardens : (1) Companies Regtster»:xi in England: (2) 
Companies registered in India; and (3) I Vi vale concerns not Kegistered at 
all. To arrrive, therefore, at some idea of the total Capital In vested in I ndian 
Tea, it becomes necessary to bear these three clas.Hes of g.urdens in view. 
Through the very great kindness of Messrs, Qow, Wilson, &. Stanton, the 
author has had the pleasure to receive a series of circular letters, w hich have 
been issued by both English and Indian firms, such as those of Mr. Alex. W. 
Martin of 27, Throgmorton Street, L(mdon, and cf Messrs. Barry & Co., 
Calcutta. The Tea Association, Calcutta, has also most obligingly fur- 
nished its circulars and reports. The author has further consulted the 
Home and Colonial Mail; Capital, etc., etc., so that he is confident the 
figures upon which he rests the following estimate of the probable total 
capital invested in Indian tea may be accepted as fairly accurate 


Statement of the Indian Tea Industry for 




Acres. 

Total area under tea in India 

Acres. 

334,845 

Companie.s registered in Lmdon . • 
Companies registered in Calcutta . 
Deduct total of Kegi.stcrcd Companies . 

. 108,277 

. 55 , 4*4 

163,691 

Balance representing private concerns . 

. 

17*. 154 

Exports of teaVom India (approximate production) 

ft 

120,149407 
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of Te« Planting^. 

S ^ , 

IVmlurtion of Rt^jift^tercd London Com- 
panies . . , * • • »15»5^^t®59 i 

PjtKUu'tvoo of Kcgtijteied liidian Com- 
panuvs . . . . . - *9»902t249 

Deduct l otal Production of Rc*fi»«tered Com|>anM*s . . 

Balance representing; Pfodurtion of private concerns . 64,686.3^^ • 

Tliesr slatrments wouiti thus show a yield of per acre to tlje ' 

registered Companies and of 3781b for the private concerns. 

'Fhe t<»tal ^.apital of the registered Companies may be pul at — 

(a) boruloT^ 

1 ^) Calcutta, K 3 . 57 . 75 , » 17 , or /3.577,5«* ? 

Total . /^«/3>,7o5 

That capita] expres'^ed to the acreage of 163,691 would bej|(, 5>i6 No\v» 

It it be ;uinvitt'’d, from the ai*ove cah ulation, that the acreage of private con- 
largrs conn s ! i> i ; t ,l 5,‘.,and that t he capital invested in t hat area of cultivation 
pr< 'portioT^ate to that iri the public Comju'tnies, \vc would arrive at tlie vian- 
<; lesion that tlie capital invented in these private concerns may l>e /r9a'3^N93S. 

It is thus p<>sbb-.c that the total captlal invested in Indian lea may be 1;?; 
nhlhon pouruis sterling. It may further be stated that Jths ot that large 
capfla! IS llritish nu>nt‘V, or the nurstmentsof Englishmen resident in India. 
Hut to Ije safe in allowing for the error invi lved in the CNjwession of rupees 
.it a nominal [lovind sterlaig and in a possib’c o\ er-statement of the value 
of private concerns, it may \ v affirmed that the private or non-registered 
tea gardens liave at least a capital v»f 5 ruiilu.ns, so that It may, with per- ; 
lea safety, be accepted that llie capital in lea is 13J to 14. million pounds 
sterhiig. 'I he magnitude of ih.e slake Great Britam thus holds in her ' 
Indian 'Fea Plantations wili be seen to justify the very strongest state- ; 
menis of the 5 nine of India to Kngland. While India pays no tribute to - 
Britain, sucli as many other nations demand from their Colunies or 
newly-acquired provinces, it affords an opening for British capital that 
would oihtTwise have prnired into foreign countries. India lias thus iis 
resources developed, its vast expanses of country opened up. and its peo- 
ple eiirichetl by lucrative employment and fjy the expansion cd tlu* culti- ; 
vated area through the colonization o-f new reg-ons. such as has followed 
the expansion of the tea area. The divershm of British capital to foreig'n i 
countries cannot be too strongly depricated'- both in the intcrofts 01 tlie 
speculator and in the light of the claims of liis nationalitv for support 
and cncouragtMnent. The Britisli inv'estments in A^sarn te;i ha\c converted i 
that jDHAi nee into one of the most fh urishing and prosperous in India. 

A few years ago iht^ officers w ho were sent to A’-sam regarded themselves 
as condemned to a penal servitude. 

The Wprking: 01 Tea Plantations in India.— From the f.uns iu.st men- 
tioned- that there are thretM lasses of gardens in India, vis., Compan'cs Re- 
gistered in l.ondon; Companies Registered in India; and Pnv.ile Conrern?, ; 
that is, n;m-registered Companies — it is impossible to furnish acomplete slate- ’ 
ment of the financial results of tea-growing. The w riter has, however, been 
favoured with particulars of the Registered Companies, and it would seem* 
from the comparison of the Indian with the London, that the inferences dc- 
duciblc from these are very likely to l)e fully applicable to private concerns, | 
'I'here does not seem, how tn-er, ahy occasion to pxiblish the results of a!! the \ 
Registered Companies, and the bellowing statement of the London Com- ■ 
panics may, therefore, suffice. The statement, it wili be noted, deals with j 
tile working season of iKqo, and is 50 very exhaustive that further com- i 
merit is unnecessary ; — * ‘ 
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Comparative Table of Indian Tea 

Shcviing the results oJ^Vork 


i 


E 

c 

O 

E ^ 

< Ok* 

-f-s 

ill 

Jbanzic Tea 
Association, 
Limited, 

^ 2.® 

0 §'E 
x: ,C .t; 
C.U-J 

If 

giio 

7: 

Scottish As- 
sam Tea 
Company 
Limited. 

i 

1 Capital— 

Paid up , • £ 

1 Total— 

! Area of cultivation . acre^i 

187,160 

9.S05 

t 

4.71s 

■ 55*000 

i 

' 2,070 

• 

2S,C>00 

1 ,050 

* 

70,<K>0 

2.30<i 

79.590 

• 8.15 

Do., mature do. , ,, 

7*521 


l,4«5 

780 

2*074 

742 

Proportion op Young Cul- 
tivation . percent. 

21 ‘6 1 


3* *64 

25*71 

9-83 

11T4 

Yield (total crop)— 

Per mature acre .lb 

360 

ss;* 

364 

276 

360 

s!^ 

Outturn— 

{Account Sales weight) ,, 
Loss IN Taring . percent. 

2,712,274 

•70 

1,446,565 

! 5UA57 
1*25 

21% 333 
•38 

24.6.772 

*87 

Jt27»553 

’•'‘39 

Capital Value — 

Per acre of Total CuUiva- 
tioo • . , £ 

19- 1 0-2 

21-4-5 

i 26-1 1-5 

26-13-4 

30-S-8 

95*^'4 





Results per fc, tic.^ on the 



s. d, 1 

s. d. 


s, d. 

4. d. 

s. d. 

Total Cost*— 

Average per ft . 

0 9*67 I 

0 932 

0 970 

0 9*80 

0 8*44 

0 8*50 

1 

Surplus .< 

Commission to 
Managers, 

1 average per 
Profit for Share* 

0 0*22 : 

0 0*25 

0 o'36 

0 0*23 

0 o’l; 

— 

1 

holders, aver- 
age per ft 

P . * ' 75 

0 1*56 

0 2*67 

0 1*83 

0 1*56 

0 2-75 

Gross Proceeds— 

Average per ft . 

0 11*64 

i 

0 1 r 15 

L . ^‘’73 

0 1 1*85 

0 10*17 

o i l 25 

Shareholders* Profit— 

j i 






Per mature acre . . £ 

3-12-8 \ 

2-6-0 1 

4-0- 1 1 

2-i-n 

1.5-M 

6-2-11 

Per cent. on Total 

Cost* . . per cent. 

17-69 ! 

-.,.,.*‘^■79 

27*54 

18*61 

*8*52 

32*40 

Per cent, on Capital „ 

10*57 1 

9*45 

10*41 

5*«4 

6*95 

a *74 

Dividend Paid Profit— 

1 






Per cent, on Capital „ 

10 { 

1 0 

10 

5 

Nih 

5 

Reserve P'und Profit— 

Per cent, on Capital . ,, 

19-90 1 

t 

7*44 

>*73 

8*2J 

Nil 

2*83 


Note,— W here blanks apnear the 
* Old fion-ilividcnd 
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TEA, 

COMTANIKS (ReOISTERKI) IX I.ONDON). 

ing, etc., in Season rSgo. 




hnancial 

RESULTS* 

Woririna of 
Tea Plaiiu« 
tions. 

Vi C ^ 

1|5h S.i 

i*— » 

.2 c'E* • 

calc 

5|<'i 

> 

t£ 

St: 

rt 2 X* 

1 1 rl 

C rs 

5.4/ p . 

^ O.S 

? w rs 

5 4 ; .*.5 

M '2; 

< 

>v 

- i*^ 

c- ^ C c 
</! C.B 
.^< 

n „ 

lil ^ . 

f- c«; 

c 5 s 

.C rJ 

? £ 

Li -p 

rt • 5 

c :±.t- 

•1 5,5 = 

fc *-< w — • 

g 

*0 C -3 

So -1 

h 0 

a<‘. 

1 2tX>.C>^K> 

:8,c)ch» 

1 3 fs 1 <x> 

21V>,0<n> 

204.234 

6.0.825 

1 14, '■Of 

35,007 


1 

: 4.377 

.... ^^74 



1 ,S68 

1,412 

^^77 

3 , 17 ^^ 

. -'*2 7 ! 

1 ,^Vk> 

’..34^1 

2,845 

2,4^5 

746 

597^_.. 


VJ'7S 


- 4*41 

14'21 

l2*5-> 

2n'ivS 

M '69 

19*97 


» 

$20 

34t> 

623 

71 S 

379 

44 -’ 

.595 

547 


2 , :: 75 

1 ’o«* 

268,4 6 



' 

8 79 , 236 

! '64 

2 , 38 <i,fV 34 

ri7 

i,<»3<',6oi 

I 48 

__ 5--/>.379 

»„ 56 

1462.019 

r I 

326,726 


jS-io-S 


62-3-0 

56-14-11 

64*5.6 

3 3-1 <9-9 

40 - 4-1 

46- 1 S-6 


IVorkitJg of Season iS') 0 , 








s . iL 

f/. 

s. <i. ‘ 

6. f/. 

5 . f/. 1 

j 

j 

d. 

5 , d. 


0 (yoj, 

0 9*44 

‘ 7 ’ X> 

0 8 24 ; 

1 0*19 

0 7*69 i 

0 ^'53 

0 irS2 


0 0*43 

0 0*22 

0 o'5o 

i 0 0 19 

i 

0 0-14 1 

i 

0 0*11 i 

1 


0 0^47 


0 3 *M 

0 1 *65 

0 4*12 

0 3*40 

I 

01 *92 i 

j 

0 2 ’»H» j 

0 4*67 

„,o„„ 4;34 


1 0*60 

0 I 1*31 

f 0*6 1 

0 11*83 

1 2*25 

1 

0 9* 80 ' 

01 1’So 

* 4*53 


6-16-1 

3 - 6-8 

IO-J3-S 

i 

^ 0.3.4 i 

1 

1 

3-0*10 ! 

1 

__ _ 3 -U *6 I 

1 ii-n-6 

i 

9*1^2^ i 


34 ‘So 

1748 

51*55 

.. 4 i ;?4 ' 

i 

15*8 1 

i ' 

! 2 . 5*04 

i 71 ; 4.6 

I 35*82 



6*S') 

1 

>5,37 ; 

4*13 

! 8’i,s 

! 24-84 ^ 

16 * 4 ^ ' 


in 

H 

» 3 i 



! '■ 

3 

i 

1 30 

}%_ 


15 -no 

5 75 

NiL 

1 ■ — 

I 4*59 i 

t 

1 

1 NfL 

iXiL 

1 13-52 
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Shouu'ftg the results of Work 



1 rt 


- 

5 . 

’ S ^ . 

S X . 


i S'? 

-|a 


^ S-S 

H S T? 

’ H £*d 
^ *9 u 


< ... iXti 

^ f i:i 

s.ls,- 

5 r 

i!: «i s'p 
JC 0 .5 

•2.i.e 

o.i. 

§ II 

■ kB'i 

S;j;j 



c 6 

< 


Q 

Q 

Capital— 





« 


Paid up . . , £ 

78,170 

7^,852 

57.280 

55.970 

43 , 55 ?o 

1 6 1, 008 

Total— 







Area of cultivation . acres 

993 

061 


1,184 

S41 

^ 3,927 

1 Do. mature do. . ,, 

<jSS 

9<‘6 

1 ,2 V) 

1."IS 

731 

2,95 7 

1 Proportion of Young Cul- 







TiVATiON . . per cent. 

•so 

572 

I 1*41 

12-58 

12-84 

# 4*70 

1 Yield (total crop) — 



■' 



• 

Per mature acre . . lb 

55 <' 

4.17 
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21*13 

19*30 

36-28 

Per rent, on Capital . ,, 

1 7*04 

446 i 

«-35 

7*20 

7*08 

!o*i6 

Dividend Paid Profit— 







Per cent, on Capital , ,, 

7 

5 

7 

7 

7 

10 
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CULTIVATION. 

Space cannot be afforded to deal province by province with thce/arious 
systems of Cultivation and Maneifacturc, but the following brief remarks 
may be offered as manifesting some of the more interesting features, or, at 
all events, as denoting the distribution of tea-growing in India. The numer- 
ous references quoted under each province will, it is hoped, enable the 
reader to procure the more useful publications that furnisn fuller details 
and more technical information. • 

ASSAM & CACHArt. 

References.— Report on Tea Plant in Upper ^ssam^ 1^06 ; Manu* 
facture of Bl<^ek Tea as hotv p r user u ted in Sudaiya 6y C. A, Bruce ^ ; 

Aisam : Sketch of its History, Soil and Productions ndth the Disarvery of 
the Tea-plant i fS3g ; Report of Manuf. of and Extent of Produce of 
the Tea Plantations of Assam by C\ A. Bruce, }S3g; also Tea Cultivation, 
Cotton and other Ay^ri. Exper. in India — *4 Revu'To by Nassau Lees, 
LL.D.y i863 ; Discovery of Tea Plant in Sylhet (SeL Rer. Gov* Bengal, 
XXV., iSs7 ; Memo, verlttcn after a Totir Ihrough the Tea Districts 
{!S64•6s^ : Priee Essay on Cultiv. and Manuf, of Tea in Cachar, by 
H.A. Shipp, Esq., 1866 ; Report of Commission appointed to enquire 
into the State and Prospects of Tea Cultivation in Assam, Cachar and 
Sylhet, 1868 ; Tea, by R. P, Wingrnv(’\ 1870 ; Report on Tea 

cultivation by Mr. Edgar {Parliamentary Paper on Tea and Tobacco 
Industries in India), t874 l in Assatn, Origin, Culture and Manu- 
facture of, 5 . Bail don, 1877 : Cultivation and manufacture of Tea by 
Col. E, Money {jSS 3), J8; Tea opt^ations in Assam, 1 873-7 4 ; Papers 
regarding the Tea Industry in Bengal {History of Assam cultivation, 
pp. I2f-I28), 1873 : Correspondence regarding Tea cultivation in Assam 
{SeL Rec. Beng. Gov. XXXVII., !86i, pp. J‘73) ; Robinson, Account of 
Assam, §841 ; Report on Tea^viiie by f. Wood’Mason, 1884 ; 'Tea culti- 
vation, evidence received from Gardens in Assam, Cachar, Sylhet, 
Darjeeling, etc., 1870; Tea Cultivation in Assam and Cachar-— 7ea 
Cyclopcedia, 286-237 ; Annual Reports on Tea Culture in Assam by 
Secretary to Assam Government f88J-gr ; Administration Reports of 
Bengal {including Assam) from 1860-61 ; Tea in the Andaman Islands— 
Tea CyclopQiiin, 262-2^3 ; Indian newspapers: — Englishman, Pioneer, 
Planters Gazette, Indian Agriculturist, Tropical Agriculturist, etc,,— 
passages too numerous for quotation ; Agri.-IIort. Soc. Ind. Transac- 
tions, II., 153 ; III., 35; IV., 1-5S ; VI. \ 10 ; VII., i-38 ; {Proc.) 45 ; 
VIII., 27-29, 282-301, 36 1, 380, 389 ; journals Vol. I. {1841-42), Proc. 
9-40 ; II., Pt. /., 337'345 ; ///., ^-8, 61-69 ; {Scl.) 102 ; V., IQ-bg: [Proc.) 
47; {Sel.) i 32 -i 3 s ; IX., 201-207; 207-210 ; 34-^'3S2 ; {Proc.), 1857, 
clxxxix ; X., 193-204 ; XII., ii 3 -j 22 ; 164-175* 299-3(0, 3^£-379 t Kill., 
31-47 ; XIV., 282-294, 303-339; {Proc.), 1S67, xliii-xliv ; Journal, Neva 
Series, IV., 126-1 32 ; VI., 82-87 ; VIP, 364'36s ; {Proc.) xxxvii, xlii, 
Ixxvii, Ixxxiii, Ixxxix, xcv, xeix, clix, clxxxv. 

Climate, Soil, etc. — Cultivation of lea commenced in 1835, and the 
first Company in Assam was organised in 1839. This is not only the 
home of the tea plant of India, but it is the province in which cultivation 
has been carried to the greatest extent. In official returns the province is 
generally spoken of under two sections : the Brahmaputra Valley (Assam 
proper) and the Surma Valley (or Sylhet and Cachar). The northern por- 
tions of the province are commonly held to be superior to the southern for 
tea cultivation, owing to the higher rainfall in spring. Colonel Money 
remarks : ** The tea plant yields most abundantly when hot sunshine and 
showers intervene. For climate, then, 1 accord the first place to Norths 
ern Assam. Southern Assam is, as observed, a little inferior. The soil 
of this province is decidedly rich. In many places there is a considerable 
coating of decayed vegetation on the surface, and inasmuch as in all 
places where tea has been or is likely to be planted, it is strictly virgin 
soil, considerable nourishment exists,^ The prevailing soil also is light 
and friable, and thus, with the exception ot the rich oak soil in parts 
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of the Himalayas, Assam in this respect is second to none. As regards 
hiboi|r we must certainly put it last in the list. The Assamese, and 
they are scanty, won’t work, so the planters, with few exceptions, are 
dependent on imported coolies ; and inasmuch as the distance to bring 
them is enormous, the outlay on this head is large, and a sad drawback 
to successful tea cultivation/’ The rivers of Assam and Cachar are at 
present the channels by which the tea is exported, but it is anticipated that 
* before long the province will l:>e tapped by railways, when the difficulties 
both of export and of immigration of coolies may be greatly mitigated. 

The chmatA of Cachar diders but little from that of Assam. Colonel 
Money adds “ in one respect it is better : more rain falls in spring. The 
soil is not equal to Assamese soil ; it is more sandy, and lacks the power. 
Again, there is much more flat land fit for tea cultivation in Assam, and 
there can be no doubt as to the advantage of level surfaces,” Cachar is, 
moreover, not so distant from Calcutta, and this is of value not only in 
lowering freights but in favouring the supply of coolies. 

9 nginal Discovery of the Tea Plant in Assam by Major Bruce. — 
F'ijw features of the early historic records of tea cultivation in India have 
been more hotly ccmtcsted than that of the person to whom the honour of 
first discovery should be assigned. Mr. A. Burrell, in a lecture delivered 
before the Society of Arts, London, on the 9th F’ebruary 1877, announced 
a discovery made by him that would seem at first sight (o leave little room 
for doubt that that honour should be paid to Mr. David Scott, — the first 
Commissioner in Assam, or rather the Governor General’s Agent, as that 
officer was then called. Mr. Burrell says: “Some time after 1819, and 
certainly not later than 1821, Mr. Scott sent down to Calcutta to his 
friend, }Ar. James Kyd (son of Colonel Kyd— the correspondent of Sir 
Joseph Banks—), a specimen of this tea, writing thus: — ‘Theenclosed 
leaves are said to be those of the wild te;i plant. I have not been able 
to get the flowers with seeds, but I have some plants that I hope will sur- 
vive, and plenty more are procurable. The Shans, Biirmans, and a I 
Chinaman that is here, say that it is the lea plant, perhaps the species 
that Mr. Gardner sent down from Nepal.* ” “That specimen ” (continues 
Burrell) “ was handed to Dr. Walllch by Mr. Kyd, and included in the 
Indian herbarium brought home by him, and presented by the East India j 
Company to the Linmean Society of London. When examining the cata- | 
logue of th.'it collection drawn up by Dr. Wallich, I was struck by an entry j 
titled * Camellia? Scottiana,’ and on referring to the actual plant I found | 
.still attached to it the last sheet of Mr. Scott’s letter, quoted above, in | 
the shape of a P.S., but unfortunately without the date of the year, which | 
also the post mark does not bear. I do not detain you with the evidence j 
that satisfied me of the real time, and that this specimen was in no way to j 
be confounded with others sent from Manipur by Mr. Scott in and after 
1826, to the Secretary of the Indian Government, and others that have 
been confounded with it. I found also that Mr. W. T. Thiselton Dyer 
of Kew had recently examined the plant, and in a memoir he read to the t 
Society, ‘ On the Determination of Three Imperfectly known Indian Tea 
Plants’ in 1873, had described it, stating that, ‘ After careful examination I 
feel satisfied that Mr. Scott’s belongs to the Assam tea plant, and the late 
Dr. Anderson appears, from a ^IS. note in the Kew Herbarium, to 
have arrived at the same conclusion.* Desiring to satisfy my surmise 
(continues Burrell) I applied to Mr. Olark Marsham, resident of Calcutta, 
at the time, and he was kind enough to write to Mr. M’Clelfand — the very 
highest living authority on the subject— and that gentleman, in a letter 
I received yesterday, fully confines the claim, writing thus The cir- 
cumstances brought to light by Mr. Burrell coincide cxbclly with what I 
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have always understood to be the fact, that specimens of the plant and 
seeds of the indigenous tea plant had been sent by Mr. Scott ^rough 
Mr. Kyd to Dr. Wallich as early at least as 1821.’ ^ 

Now it may be pointed out that the full force of this argument turns 
on whether Scott’s specimen in the Wallichian Herbarium was collected 
in Assam and by himself. Wallich says that while stationed in Cooch 
Behar, Scott took an interest in the introduction of tea. So many persons < 
give Scott the credit of first discovery of the Assam tea plant that the 
author would be prepared to regard that discovery as a just tribute to the 
memory of a truly great man, who, if he was not actually the first dis- 
cov^erer, was one of the earliest discoverers of tea in Assam. The matter 
might be left thus were it not that Wallich’s express statements on 
this subject appear to have been overlooked by Burrell and by nearly 
every other writer. There is also another point of some importaiuic, vis,, 
that it is highly doubtful whether Scott had actually been in Assam so 
early as 1821. At all events, he furnished a report of the weather of a 
portion of the district of Rungpore in 1823 {see Tratts. Agn.^Horii. Soc,^ 
Jnd,t /., 82)1 and it should also be recollected that war was only d?c^^red 
against the Burman invaders of Assam, by the British Government, 
on the 5th of March 1824. Little more than a year from that date 
the Burma ns had been driven from Assam, and Mr. Scott, during the 
military operations, had the direction of all civil matters. When the 
conquests were completed he became Governor General’s Agent on the 
North-East Frontier, and Captain Neufville was associated with him, as 
in command of the troops. There is thus the very strongest presumptive 
evidence that Scott had very probably not visited the Assam region, from 
which wild tea is said to have been sent by him to Wallich, before the year 
1 ‘^24. According to Burrell, Scott collected wild tea and sent it to Kyd in 
1821. If he did so, it must have been procured in Rungpore or from the 
lower portion of fhe Assam Valley, the portion which was in the possession 
of the East India Company before the year 1824. But Dr. Wallich’s 
statements are very much to the point. In the Proceedings of the Agri.- 
Horticullural Society of India, Vol. I., for the year 1841-42, pf). ^*40 (Pro- 
ceedings which'formed a large separate volume], a discussion arose as to 
the claim made by Captain Uharlton for the Society’s gold medal, on the 
ground that he was the discoverer of the wild tea of Assam. Charlton 
appears to have thought that certain letters had been withheld in the 
reprint of the correspondence that had been placed on the tables of the 
House of Parliament. Dr. Wallich was then a member of the “ Tea Com- 
mittee ” appointed by order of Lord Bentinck, and he, therefore, regarded 
that charge as especially directed against him. He accordingly furnished 
a long report and published all the letters that had passed between him- 
self personally or the Tea Committee and Scott, Bruce, Jenkins, 
Charlton and others. There are certain very significant points in the 
correspondence, (t) there is no mention of specimens sent by Scott to Kyd 
and which, by the latter gentleman, are said to have been forwarded to 
Wallich, (2) the three first letters from Scott to Wallich are dated from 
the British portion of Assam or from Fiastern Bengal, vie.^ November 
30th, 1823 (Gowalpara); 6th January 1824 (SingCmarij ; and 2nd August 
1824 (Gowalpara). These either ask for or acknowledge receipt of the 
tea seed which he desired to obtain from Wallich.^ Some time before , 

• The writer has examined Scott’s letter to Kyd in the Wallichian Herbarium 
(quoted by Burrell), and it is not oneof the lette s given by Watlich in the journal 
of the Agri-Horticiiltural Society; nor are«Scott’s own specimens and drawings which 
ha sent to Wallich in that Herbarium.— AW. 
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Sir Joseph Banks had mentioned Kuch Behar and Rung^pore as regions 
likely to prove suitable for tea culture, and Scotfs first letters with 
Wallich app ear to have been w'ritten in consequence of a desire to procure 
seed. Hact he discovered tea in Rungpore it might fairly have been 
expected that he would have made that announcement with some pride, 
seeing that he had previously been so anxious to introduce the plant from 
Colonel Kyd’s Calcutta stock, raised in 1780 from China seed. A year 
later (1825) Scott forwarded a drawing of a wild tea fruit, and by a P.S>^ 
added that he had forwarded specimens. He does not claim to have 
discovered t\jc plant and does not seem to lay much stress on its discovery. 
The tone of his letter implies that Wallich must have previously heard 
of the discovery of the lea plant in Assam. In 1827 he again wrote to 
Wallich : “ I h ave the pleasure to forward by this day's dak a small box 
coplaining seeds, said to be those of the tea plant, and which have lately 
been received from a chief residing on the borders of V'unnan. About 
a year ago I had the pleasure of addressing }'ou on the subject of the • 
Assamese tea plant, and at the same time forwarded some seeds preserved 
£o\ inspe iion:' Had Scott sent specimens in 1B21 he uould surely not 
have written in 1S27 ll»at ** about a year ago he had sent other specimens 
of the Assamese fea^ and his Assam plant is thus spoken of apart from 
his later discovery of the tea plant in Manipur. 

It would seem perfectly clear, however, that Wallich made a mis- 
take. He had regarded the plants first sent to him as those of a 
Camellia but not C. theifera, It was not until Captains Jenkins 

and Charlton rediscoverd the plant in 1834 that Wallich admitted he 
had obtained evidence, sufficiently strong, to justify the announcement ’ 
that As.sam possessed the true lea plant. He had previously given the ' 
subject only a passing consideration and now sought to undo the effects 
of his former opinion. Wallich, for some unaccounuible reason, w^ould 
thus seem to have been prejudiced against the possibility of an indigenous 
tea or of the value of such a discovery. In 1832 he reported that the 
attempts made to introduce tea cultivation in Penang. Ceylon; and Java 
had resulted in failure, and he apparently wished the inference to be drawn , 
that it was unlikely the commercial article could be produced anywhere 
out of China. When, how ever. Lord Bentinck's keen interest in an experi- 
ment to introduce into India the tea industry became known, Wallich was 
aroused from his former apathy. He next erred in giving too much pro- 
minence to the discovery just then made by Captain Charlton. All he 
meant to say, however, was that evidence had at last been produced 
sufficient to remove all doubt as to the existence of the tea plant in Assam. 
This position was irresistible, for he not only obtained from Charlton 
boianiail specimens, but fairly good tea made of the Assam indigenous 
plant. Upon the announcement thus made by Wallich, Charlton claimtxl 
to be the discoverer of the lea plant, and Wallich was then forced to confess 
his shortcomings in order to do justice to the real discoverers —the brothers 
Bruce. “ 1 will not deny— never— on the contrary, 1 will proclaim loudly i 
that I have been sceptical as to the solution of the question, ‘ Is the Upper 
Assam shrub, a Camellia or a real Thea or Tea j ' but that we could not 
venture to decide the question until we had seen the seeds.*' He seems ! 
to have forgotten, however, that ten years before Chariton had done so, ; 
Scott had furnished him with seed. But in discussing Charlton’s claim 
he wrote to Jenkins on the 15th March 1836; “It was Mr. Bruce, and ; 
his late brother, Major R. Bruce, at Jorehath, w ho originally brought the 
Assam tea into public notice, many years ago, when no one had the 
slightest idea of its existence ; a fJict to which the late Mr. David Scott has 
borne ample testimony." Mr. C. Bruce, in a letter to Captain Jenkins, 
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says : ** My brother was the first person that ever thought of the tea plants 
in these parts. Before the Burma war, when he was at 
offered a musical snuff box for two plants, to the Beesa Gaum, in the 
course of the war I was at Suddeya. I begged and got from the same 
man a canoe full of the plants and seeds. Since that Mr. Scott, and 
Captain Neufvllle, and every one in Ass^im have been in possession of 
them/' In a further letter Mr. O. Bruce gives Captain Jenkins a brief 
account of himself. He says, ** at the breaking out of the Burma war V 
(1824) I offered my services to Mr. Scott, then Agent to the Governor 
General, and was appointed to command gun-boats. As my command 
was in Suddeya, I was the first who introduced the tea seeds and plants, 
and sent them to Mr. Scott and other officers below. My late brother, who 
was in Assam before the breaking out of the war, had previously informed 
me of their existence.” It may accordingly be concluded that Scott's 
anxiety to test the value of Sir Joseph Bank’s suggestion that tea might 
be grown in Kuch Behar and Rungpore, may have inspired the two Bruce's 
to keep a sharp look-out for the plant. Seeing that crudely prepared tea was 
often imported into Eastern Bengal from Assam and that it was regulj^rly 
used by many of the Siam invaders of the valley, it is not difficult to under- 
stand how they might have come to be shown the plant. The above and 
many other letters were published by Walllch in Calcutta in 1841, and 
thus at a time when the subject must have been fresh in the memory of 
many persons. Neither Captain Charlton nor any one else ventured to 
challenge the accuracy of the statement published by Waflich. On the con- 
trary Major Wilcox wrote to the Secretary of the Agri. -Horticultural 
Society that there was no doubt Mr. Scott was aware of the existence of 
the tea plant in 1825 “ when 1 first met him.” During his short visit to 
Suddeya in 1826, I well recollect his making particular inquiries regard- 
ing it of the Singfoh Chiefs who were assembled to meet him.” “ The 
Beesa Gaum promised to produce it, and accordingly, on his return home, 
he immediately sent in five or six plants.” “ Bruce was then with us at 
Suddeya, and I see no reason to doubt his statements that he sent down 
plants" and seeds,” An anonymous writer Tea-plant, etc., of Assam, 
1839” says Major Bruce went to Assam in 1823 with an assortment of 
goods. ” He formed the acquaintance of a Singpho Chief, Beesa Gaum, 
with whom he made a written engagement to be furnished with some tea- 
plants.” On the completion of the war, the Beesa Gaum came to Mr. C. 
Bruce and showed him the agreement he had made with his late brother 
Major Bruce. 

The reader is now possessed of all the facts over and above those given 
by Mr. Burrell in his lecture to the Society of Arts. He will therefore be 
in a position to make up his own mind as to whether Scott or Bruce 
should be regarded as the real discoverer of the Assam wild tea plant. 
Personally, the writer thinks the tea industry of India should primarily be 
attributed to Sir Joseph Banks; then to Colonel Kyd who procurred and 
cultivated the first Chinese seed ever grown in India (1780) ; next to the 
enlightened action of Mr. David Scott who appears to have taken steps to put 
Sir Joseph Banks’ suggestion into action and inspired those around him 
with interest in the subject. But without Lord Bentinck it is highly probable 
that Jenkins’ and Charlton's rediscovery of the plant would have shared the 
fate of the earlier discovery. To the wisdom, ability, and energy, of Lord 
William Bentinck India is most undoubtedly very largely indebted for this 
valuable accession to her wealth. I n an address to his Council, on Janu- 
ary 24th, 1834, he made it clear that he was to leave nothing untriea that 
might help to attain the object he aimed at— the acclimatisation of the best 
Chinese plants In India. But if credit of an exceptional character be 
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necessary, for any one of the pioneers who may have first seen the indi- 
genous Assam plant, there would seem little doubt that credit must be 
giv;n to Major R. (not to Mr. C.) Bruce. But it was Scott who knew 
how to utilize that discovery, and but for the apathy shown by Wallich, 
when his attention was first drawn to it, the tea industry of Assam might 
have been starUxi ten years earlier than it was. It was the anticipation of 
trouble with China that induced the Board of Directors of the East India 
Company to recommend the subject of the introduction of tea into India, to 
the ctmsideration nf Lord Bentinck, who was then about to proceed to India 
as Governor General. That nobleman lost no time in arousing interest. 
Wallich and hthers urged the suitability of the temperate or sub-temperate 
tracts of the Himalaya and recommended the effort being made to obtain | 
fresh seed from C'luna. The subject became freely discussed and, it may be ; 
added, Mr. Gordon — Dr. Wallich’s Secretary in the Tea Committee — ! 
wa^ on his way to China on board the Water Witch when Charlton and i 
Jenkins retliscovercd the Assam indigenous plant. The Tea Committee j 
then addressed His Excellency the Governor Genera! in these words “ It | 
is ivith feelings of the greatest possible satisfaction that we are enabled to i 
announce to His Lordship in Council that the Tea Shrub is, beyond all I 
doubt, indigenous to Upper Assam, being found there, through an extent of | 
country of one month's march within tne Honourable Company's Terri- | 
lories.*’ The Committee then added that they w'cre not altogether unpre- j 
pared for this discovery. It is remarkable, howWer, that that Committtv had | 
ni>t thought it necessary to mention to Lord Bentinck the fact that Scott and I 
Bruce had previously reported the existence of a plant which these gentle- i 
men held to be the true tea-yielding Camellia. Not only so, but a circular 
letter, issued by the Tea Committee, was sent to Dr. Falconer in the North 
West, to Mr. Trail in Kumaon, and to Captain Jenkins in Assam, in pre- 
cisely similar words, telling these oflrrcers to look out for situations that 
might likely prove suitable for the cultivation of the China lea plant. It was : 
nr)t explained to Captain Jenkins that Dr. Wallich had been unable to : 
make up his mind regarding the reputed tea plant sent to him by Mr, D. j 
Scott in 1824 — 26. IT esc omissions arc quite inexplicable, unless it be j 
assumed that Wallich had a preconceived notion that it was impossible ; 
the tea plant could be found in Assam. That some such idea seems to 
have been in his mind there w'ould appear to be lilllc doubt, for, as Royle 
had, and as Falconer was then, advocating, he believed with Dr. Abel (the 
l>otani.st who accompanied Lord Ahmerst to China) that a country that | 
had a winter of at least six weeks or two months frost and snow was essen- 
tial to the successful cultivation of lea. 

But the rediscovery of the plant in Assam w’as the result of the above- 
mentioned letter in which the Chief Commissioner (Captain Jenkins) was 
desired to look out and prepare a suitable place for the China plants which, 
it might be expected, would shortly be sent to him for experimental cultiva- 
tion. The Secretary to the ** I'ca Committee” — Mr. Gordon — had been, 
as stated above, deputed to China for the purpose of procuring seed anti | 
plants of the best varieties. On the Assam discovery being made known, ’ 
It was precipitately assumed there was now* no more anv occasion to get 
plants from China. Gordon was accordingly recalled, only to be deputed ; 
to China a second time to complete the work ne had begun. On his second ; 
return to Calcutta with the plants and seeds, he at once resigned being ' 
Secretary to the Tea Committee, and docs not appear, as is customarv with ; 
officers cm such missions, to have published a report of his travels in China. | 
That privilege devolved on Mr. Robert Fortune, who, at a later date, and i 
in consequence of a third mission (or tea, seed, and plants, visited China. ; 

Lord Bentinck, however, very properly regardea tbg Assam discovery - 
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as one that could not be allowed to incubate with the obscure problem of 
the separation of the lea plant into the genus Thea from the other spe- 
cies of Camellia. Whether a Camellia or a Thea, the Assam iplahl 
yielded excellent tea, which had been manufactured for centuries in a crude 
fashion by certain tribes in that province. It was also said to be distributed 
from the wild hilly tracts of Assam to the tea fields of China. These were 
statements that called for immediate investigation. A Commission was 
accordingly formed which consisted of Drs. Walfich and Griffith as botanists 
and Dr. M’Cletiand as geologists. These gentlemen were directed to* 
proceed to Assam and to there study the plant in its wild habitat, as also 
the soils and climates under which it was found. Griffith dnd McClelland 
favoured the opinion that the Assam home of the tea pUnt was precisely 
similar to that of two at least of the best tea districts of China. Waf- 
lich adhered on the main to his former view, that it belonged to a tem- 
perate loving family and w’ould be most successfully grown on thc^hill^ 
slopes of Assam or in the Himalaya. To this controversy may be attri- 
buted much of the disagreement that sprang up between two so eminent 
men as Wallich and Griffith. In guarded yet unmistakable lang^aage 
Griffith told his opinions, even though these were inimical to those hr Id 
by his superior and colleague — Dr. Wallich. Looking back on the events 
that subsquently transpired, it is difficult to avoid the conviction that some 
share, of the irreparable loss India sustained in the prematurely early 
death of Dr. William Griffith, m;iy be attributable to the misunderstanding 
between himself and Wallich. Thus true to the object of his deputation, 
but perhaps unwise in his own interests, he wrote, ** I cannot conclude this 
part of my report without adverting to the desultory manner in which the 
question of tea culture in India has been treated by every author who has 
written on the subject, with the exception of Mr, McClelland. To what 
conclusion, but one, can we come, when we find an authority, who has been 
supposed to be acquainted with the que.stion in all its details, stating very 
gravely that a temperature between 30’' and 80® is requisite ; and when we 
find that this is as gravely taken up by a popular and more philosophical 
author.” Can it be doubted that the poignancy of that remark wa.s aimed 
at Abel and Wallich. The Tea Committee at all events in its circular 
letter regarding the selection of suitable localities laid it down “that a 
decided winter climate of six weeks or two months’ duration with frost as 
well as snow, is essential to ensure final success with really good sorts of 
tea. ” Dr. Wallich was the scientific officer of the Tea Committee, and as 
such was responsible for the publication and circulation of that erroneous 
idea— an idea that did much harm to the tea industry and ruined many 
of the pioneer planters. McClelland showed conclusively that Dr. Abel 
had arrived at a perfectly false opinion regarding the tea cultivation of a 
large portion of China. Abel’s views were not only adopted by Wallich 
but by Qovan, Royle, and Falconer, with the result that an undue im- 
portance was given to the tea plantations of Dehra Dun and Kangra. 
Speaking on this subject Mr. W. Nassau Lees says : “ It is a source of regret 
that the experiment (of tea cultivation) was not placed under the superin- 
tendence of one or other of these officers (Griffith, M’Clelland) at a time 
when their services might have been of the utmost value, instead of being 
jeopardized, and all but abandoned, as was subsequently the case. For 1 
nave little doubt, that had the reports of Drs. M’Clefland and Griffith, re- 
ceived, at the time they were furnished, the attention that experience 
gained, has proved they were deserving of, India instead of two, might 
now (i866) be exporting annually fen million pounds of tea. ” 

Gordon brought to Calcutta several casks of seeds, some plants and 
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were distributed as foUows ; — 

• 


To Madras 2.000 

Assam . . « 20,000 

„ the North-West Provinces 20,000 
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The plants sent to Madras were six months after (August ssndf 
i8s6) reported to have ail died, with the exception of a few that had besn 
sent to the Nilffhiri Hills. Those sent to Assam had a like fate. When 
they reached tneir destination only 8,000 were alive. Mr. C, Bruce was 
appointed to origanize a nursery and to take charge of the plants. No 
attempt had been made to keep down the weeds or to improve the soil, and 
Dr. Griffith found on inspecting the plantation that scarcely 500 were alive. 
Acclimatization of the plants had been entirely neglected, by their being 
freely exposed to the much stronger sun of Assam than that of China ; 
l^ey had accordingly been suffocated by weeds or scorched by the sun. 
I’hc industry was thus on the eve of extinction when it was saved by 
Griffith. On his recommendation greater care was bestowed on the China 
stock, and the experiments begun by Uenkins and White in the cultiva- 
tion of the indigenous plant, were prosecuted with more zeal and on more 
rational lines. Griffith urged the absolute necessity of careful cultivation. At 
last samples of Assam tea were seen in the markets, and the prices obtain- 
ed were so encouraging th.at ab.surdly exalted expectations were entertained. 
A Joint Stock Company was projected in 1B39— the Assam— with a nominal 
capital of a million sterling. In 1840, the Company commenced operations, 
and by the most wasteful extravagance had spent ^200,000 w'itnout any 
prospect of a return. The Company was on the verge of proposing liquida- 
tion, when Mr de Mornay visited the garden. He saw the defects of the 
past efforts, vis., expenditure in useless directions, with a total neglect of 
the plantation. Colonel Hannay had brought a small experimental 
garden of the China plant to a high state of perfection, and had thus 
demonstrated what was deficient in the Assam Company’s Concern. Re- 
form was thus imperatively demanded, and the results soon thereafter 
obtained were such as to bring into prominence many men not likely to be 
daunted by difficulties or by past errors of judgment. Williamson, Warren, 
Jenkins, Barry, Martin, and many others were in the field, and gardens 
sprang up in every direction. While the Himalayan cultivation was 
struggling to acclimatize an exotic plant, the Assam planters were dis- 
covering that it had been better for them at least, had they never seen the 
Chinese Tea. They were unlearning Chinese experience and developing 
methods of their own which were destined soon to give to Assam an 
industry that would rai.se it from the pbsition of a penal settlement, to that 
of one oMndia's most prosperous provinces. 

Numerous reports were issued by Government (from the date of 
the appointment of Bruce in 1836 to the time when it ce.ased to have any 
direct interest in Tea (1S65)) which contained every discovery that hail 
been made and experience gained. It was fr^Iy announced that when 
the indu.stry no more required the fostering care w Government, it would 
be handed over entirely to private enterprise. The progress made was 
such that long before the same position had been arrived at in the Himd- 

S a, Government had ceased to have any direct interest in A.s.sam Tea. 

e discovery of the Tea plant in Sylhet and Cachar also greatly encouraged 
the opening out of gardens in that province. In concluding this section, 
therefore, it may be of interest to add that the writer, whue reading the 
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numerous published and manuscript papers on the subject of Tea, came 
across certain statements of the expenditure incurred by Government^ in 
connection with the Tea Committee. Mr. Gordon’s mission to China and 
Drs. Watlich, Griffith and M’Ciettand^s deputation to Assam, came to 
the total of X ^ direct gift from the country, in the creation of the 

now prosperous industry of Tea Planting. 

Area, Outturn, etc.— The reader who may desire further historic 
facts, or to trace out the development of the present system of cultivation 
and manufacture, could not do better than read the numerous articles that 
appeared in the Transactions and Journals of the Agri-I lorticultural 
Society of India. Some of the more important of these may be here 
named : Report on Physical condition of the Assam Tea Plant, etc., by 
J. M’Oletland {Trans. IV,)\ Discovery^ of Wild Tea in Tipperah Hills 
by H. Walters, on tehalf of Mr. P. Wise (Trans., VT); Report on 
manufacture of Tea and on the extent and Produce of the Tea Planta- 
tions in Assam by O. A. Bruce, {Trans., VIL) ; Report of samples 
of Assam Tea (Trans., Till .) ; also correspondence with W. J. Thomson/)! 
Mincing Lane ; Messrs. J. Travers 8t Sons,Swithin’s Lane ; W. J. Bland, 
of Fenchurch Street and Richad Gibbs, White Hart Court, during 1840 on 
the samples of Assam Tea submitted to them for report ; Memorandum 
on the Manufacture, etc., of Black Tea as practised in Assam by J. Owen 
(Journ,, IL, Pt, /.); Observations on Tea Culture by J. W. Masters, 
late Superintendent of Tea Plantations in Assam (Journ, HI.) ; Assam 
Tea Plant compared with the Tea Plant of China by J. W. Masters 
{Journ., III.); Reports on the Sale of Assam Tea in London during 
February’ and Marcn 1846 {Vol. V.) ; Notices Respecting the Culture and 
Manufacture of l ea at Caehar, Manipur, and Darjeeling {VoL IX.) ; 
Discovery of the Tea plant in Sylhet by F. A. Glover (p. 207), by T. P, 
Larkins (p. 242) { Vol IX.) ; Progress" of Tea Cultivation in Caehar by 
Lieutenant R. Stewart (Fa/. A'.) ; Hints on the Cultivation of Tea by 
the Nursery method in Caehar by O. Brownlow, (Vol. XII.); Hints 
for the formation of Tea Gardens and the Culture of Tea by Dr. J. B. 
Barry (Fo/. AT//.) ; Notes on the Cultivation of Tea in Assam by A. C. 
Campbell, (Vol. XII.); Reports on Tea Cultivation for Season 1861- 
62 in Assam, Caehar, Sylhet, and Darjeeling, by Major W. Agnew 
{Vol. X/I.) ; Observations on the Assam Tea Plant in Upper Assam by 0 . 
W. Masters ( Vol. XIII.) ; Particulars regarding the yield of Tea from 
Plants of different ages in certain districts of India (Ka/. XIV.); Prize 
Essay on the Cultivation and Manufacture of Tea in Caehar by H. A. 
Shipp {VoL XIV.\ ; Journal, New Series; The Tea Bug of Assam (Vol. 
IV.) ; Results of Trials with certain Manures on Tea Gardens in Assam, 
Caehar, and Chittagong (Vol. VI.) ; Tea Insect and Blights in Caehar 
{VoL VII. Proc.), etc. 

The returns of the crop in 1890-gi showed a total of 230,822 acres, 
but the actual area hela by the planters has for some years past been 
given as a little under 1,000,000 acres. The detailed report of 1890^)1 
has not as yet reached the writer’s hands, but the figures of iSSgrgo, which 
were only published on the 27th April 1891, may be accepted as affording 
fairly recent particulaap. The number of gardens were then shown to 
have been 867. The report gives the outturn of the province and of the 
districts of the province as follows : — 

Total Outturn of the Province. — The total mitturn of tea during the 
year is reported as 82,119,2521b, or an increase of 5,203,4248), or 677 
oer cent, as compared with 1889. Tbe following table compares the 
figures according to the Indian Tea Association and according to the 
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trade returns with those supplied by Deputy Commissioners 

^ c==r= r .~, r:: tr-- s r r^ rr:— 

1890^ ♦ 

i Surma i SurmTI 


1889. 1 

Brahma- 
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Total. 


!b 

fh 

42,030,564 

29 . 7 S<'i 054 

71,780,618 

44 »S 43,739 

1 

‘ 30,364,992 

75 . 2 o 8 . 73 ' 

45 > 539 , 727 ^ 

31,376,10? 
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There is thus a diflerence of over five million pounds between the first 
and last set of figures, and it is probable that the Deputy Commissioners 
have over-estimated the crop. 

Outturn hy Districts . — The following table is interesting, as giving 
the outturn of each district for the last two years 


District. 


Cachar 

Sylhet 

Khasi and Jaintia 
Hills 
<i<-)dlpaia 
Kamriip . • 

t)arrang 

Nowgong . • 

Sibsigar 

l^khiiiipur . 


NORTH-WEST PROVINCES AND OUOH. 

R^crenccs.“.ff#^<>r/, on the Tea Plantations in the N .~\V .Provinces by For* 
tune (^gra 0 / DoPcirson the Tea Factories arid Plantations in Kumaon 
^ and Garhtval, Published by Authority^ Agra^ itiS4 .* Bell^ Petnarks on 2'ea 
manufacture in the North-West Provinces of India ; Tea Plantations in 
Kumaon by Dr. Geo, King, Set, Pec. N.-W. P., If, < Second Series), tSCg, p. I 


j Rate of outturn 

1 per acre. 
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1890. 
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lb 

ft 

ft ft ft 

ft 

3 t 3 

336 

•5,631,692 16,966,008 4 - 1,334,3^6 

+ 8-54 

432 

454 

15,741,409 17,005,843 +1,264,434 

+ 8'o3 

100 

100 

3,000 3,000 


302 

265 

92,t>83 93 » 4 ^' 4 i +*,381 

+ 1-49 

192 

»94 

1,163,727 1,152,086; —11,641 

—I '00 

464 

4O7 

8,445,9X5 8,433,809) —12,107 

—•14 

340 

360 

3,521,595 3 »S 23 , 377 i +301,782 

! -i- 8'57 

378 

413 

17,615,211 19,083,484! +1,468,273 

+ 834 

5»4 

493 

14,701,195 15,558,181 j +856,986 

+ 5-83 

39 » 

409 

76,915,82s 82,n9,252j +5,203,424 
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manufacture in Die North-West Provinces of India ; Tea Plantations in 
Kumaon by Dr. Geo, King, Set, Pec. N.-W. P., If, < Second Series), tSCg, p. 
,^3 ; y, H. Batten, Tea Cultivation in Kun^oti, {four. Poyal As, Soc. 
A., t3i); Tea in Kumaon, Saunders Monthly Mag,, iB$t ; Lees, Tea Cttl- 
tivation, etc., iB63, pp. 3S’Qt ; PecoUecHons of Tea Cultivation in Ku- 
maon and Garhwat by 'J. It. Batten — The Tea Cyclopeedia, 245-2S3 ; 
Tea in Dehra Dun — Tde Tea Cyclopaedia, ; Selections from Re- 

cords Government of India {^Home Dept.), No. XXIII, iSsj ; Jame- 
son, Selections from the Records of the N.-W. Prov, {Part XXXVII 
tS 62 ; Selections ffom the Records of the Govi. of the N.-W. Pro- 
vinces {Second Series), ifl6y-6ft ; Agra Plxhib. Cat,, tS6y ; Atkinson, Him. 
Dist,, BBy-goi ; Agri.-Hort. Soc. Ind. Journ., I. {Lin'd Auckland), aSB- 
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ZBo;Ih (Vn / JV, ( famtson), 173 ^ ^97 ; 1^- iJanufson), 
146 ; VI. { Jameson), Si^n 8 {SeL), ; (Proc.) XLV. ; Vllf., iM.) 

0 (fortune), R^ort of i^st, 1-J4 ; XIV., {Proc., iS 66 } A'A 7 // New 

Series, III, {King on prunning), S2, 9^. 

Climate, Soil, etc,— It seems scarcely necessary to traverse the numer- 
ous arguments for and against the Sub-Himdlayan sites which were select- 
ed by the Tea Committee for the experimental cultivation of the plant in 
these provinces. The chief historic facts will be found traced out in the 
remarks below under the Chapter on Introduction and early cultivation. 
The first plantation was organised in 1836, and Chinese planters and manu- 
facturers reached the Himdlayan gardens in 1842. The first Company was 
formed in 1863, when the Government Paoree Plantation was sold for 
Rio, 00,00a The degree of success attained has given origin to the hottest 
possible controversy ; some wTiters may still be found to maintain that these 
regions possess high claims that will always secure a certain extent of culti- 
vation and a ready market for the produce. It seems sufficient for the 
present purposes to indicate some of the modern opinions that have been ad- 
, vanced ^ persons well qualified to the claim of guiding public opinibn. 
Mr. W. Cochran has written ; — “ Dehra Dhun is a tract of country sit uatetl 
in 30 degrees 20 minutes, north latitude, and consequently within the limits 
of the best tea districts of China. This circumstance, and its moderate eleva- 
tion of 2,000 feet above the sea level, would seem to indicate a locality not 
unsuited for tea cultivation. But the advocates for the superiority of Assam 
say that the moist heat of Eastern Bengal is w^antlng ; consequently the Dhun 
is not adapted for dividend-paying gardens. On the other hand", it is found 
that it possesses a tolerably rich soil, consisting of clay and vegetable re- 
mains resting on a gravelly substratum of lime, sandstone, clay-slate, and 
quartz, but destitute of iron ; such a soil, in fact, as, arguing from its 
similarity to that of the Chinese Moyuen district, ought to be devoted to 
the production of green tea only. Accordingly, the experiment has been 
tried w'ith considerable success. Fair, and even fine young hyson, and 
smnbowder are now prepared, and sell on the spot at Ki-a per ib, equal 
to 25 . 3 ^. sterling,” 

Colonel Money, in his work on the Cultivation and Manufacture of 
TVfl, which is deservedly popular with Planters as a useful manual, advances 
opinions which, on the w^hole, are unfavourable to lea cultivation in these 
provinces, when contrasted w'ith the results that have been obtained in 
Assam, Cachar, Darjeeling, etc. His views may be here given, therefore, 
on the subject of soil, climate, etc., in relation to cultivation. He deals with 
Dehra Dhun, Kumaon, and Garhwal separately 

Dehra Dhun. -—'‘ The lucky men, two ofticers, who commenced the plantation, 
sold it, I believe, in its infancy, to a Company for five lakhs of rupees. What visions 
did Tea hold forth in those days ! In climate the Dehra Dhoon is far from good. The 
hot dry weather of the North-West is not at all suited to the Tea plant. Hot winds 
shrivel it up, and though it recovers when the rains come down, it cannot thrive in such 
a climate. One fact will, I think, prove this. In favourable climates, with good soil 
and moderate cultivation, iS flushes or crops may be taken from a plantation in a 
season. With like advantages, and heavy manuring, 22 or even more may be had.** 

Referring to the subject of yield as given in the report of 1857, Colonel 
Money holds that it was a mistake to suppose that only five flushes could 
be obtained. He tells us that 10 or iz flushes may be got with high 
cultivation, but then adds,” what is this as against twenty and twenty-five,” 
" Labour is plentiful and cheap. The great distance from the coast makes 
transport very expensive.” 

Kumaon and Garhwal. — Colonel Money’s views on these districts 
are as follows : — 

” It was in this district (a charming climate to live in, with magnificent scenery to 
gaze at) 1 first planted Tea in India, and 1 much wish for my own sake, and that of 
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others, I had not done so, I knew nothing of Tea at the time, and I thought a dis- 
trir^^ selected by Government for inaugurating the cultivation, must nccessai il^y be a 
good one. .... Yet, there it was. Government made nurseries, distnbuted 
s^d gratia, recommended the site for lea, and led many on to their ruin by doing so. 

1 he intention of the Government was good, but the officers in charge of the enterprise 
were much to l)lame, perhaps not for making the mistake at first (no one at the first 
knew what dimate was suiUblc), but for perpetuating the mistake, when latw very 
little enguiry would have revealed the truth. I believe it was guessed at by Govern- 
ment officials long ago, but it was easier 4p sing the old tunc; and a very expensive 
song it has provetl to rnany I need scarcely, after this, add that I do not ap- 

prove of Kuma./)n for r«5a. An exhilarating and bracing climate for man is not suited 
to the Tea plant. The district has one solitary advantage — rich soil. I have never 
seen richer, morir productive, land than exists in some of the Kumaon oak-forestis, but 
even this cannot in the case of Tea counterlmlance the clirnata. Any crop which does 
not require much heat and moisture will grow to perfection in that sod. Such potatoes 
as i/; pr oduces ! Were the difficulties of transport not so great, a small fortune might be 
made by growing them. Could any part of Kumaon answer for Tea, it would be the 
lower ranges of the hills, but these are precisely the sites that have not l>cen chosen. 
Led, a.s in my own c«'ise, partly by the Government example, partly by the wish to be 
of sight, of the ‘horrid plains/ and in sight of that glorious panorama, the 
jfsnowy range, planters have chosen the interior of Kumaon. Some wisely (I was nr:)t 
one of them) selected low sites, valleys sheltered from the cold wind.s; but even their 
choice has not availed much. The frost in winter lingers longest in the valleys, and 
though doubtless the yield there is larger, owing to the increased heat in summer, 
the young plants suffer much in the winter. The outer ranges, owing to the heat 
radiating from the plains, are comparatively free from frost, but there again the soil is 
not so rich. Still they would unquestionably be preferable to the interior. Labour is 
plentiful in Kumaon and very cheap— K4 per mensem. Transport is very expensive. It 
costs not a little to send J’ea from the interior over divers ranges of hills to the plains. 

It has then some days* journey by cart ere it meets the rail, to which 3,ock» miles of 
carriage on the railroad has to be added. Since the above was written, Kumaon has 
secured a good local market, and 1 believe sells most of its T'ea unpacked to mer- 
chants who cornc from over the border, to buy it. It has also improved its position 
greatly by making Green Teas, for which, as observed before, the China plant is so 
well fitted. With those two advantages though the climate is inferior, I suspect that 
Tea there now pays betteir than in I)arieeling. Gurhwall is next to Kumaon, and so 
similar that I have not thought it necessary to discuss it separately. The climate is the 
same, the soil as a rule not so good. There is one exception though, a plantation neat 
‘Lohba,* the Teas of which 'ow'ing, I conceive, to its peculiar soil) command high 
prices in the London market. The gardens, both in Kumaon and Gurhwall, have been 
generally much better cared for than those in Eastern Bengal. As a rule they are 
private piopcrties managed by the owners.** 

The reader will find much useful information regarding the Tea In- 
dustry of Kumaon in the chapter on that subject (from the pen of Mr. J. 

F. Duthie) which appeared in Atkinson’s Himalayan Districts, 

Introduction and Early Cultivation. — In the remarks in the correspond- 
ing section to the present under the chapter devoted to the province 
of Assam, the writer has endeavoured to show that two widely different 
opinions prevailed regarding the climate best suited for tea cultivation. 
M*Cleiland and Qrffiith advocated the claims of Assam, while Govan, 
Wattich, Royle, Falconer and Jameson held that the Himdlay as afforded 
“a better token of ultimate success. The Tea Committee confessed, how- 
ever, that their selection of the sub-Himdlaya was largely in consequence 
of a report they had received from Dr. Falconer. “ for the facts and 
reasonings which led them t?o adopt the sub-Himalayan regions as entirely 
suitable for the projected culture, they relied especially on the able and 
interesting report that they had received from Dr. Falconer on the sub- 
ject. ** Dr. Royte, in a paper read before the Royal Asiatic Society, 
showed that he had advocated’ the exact same arguments as Falconer, 
though quite independently. The results of the past half century have abun- 
dantly proved the former opinion to have been on the main the correct 
one, but experience has not belied entirely the position taken by the other I 
side* On tne contrary, it is now admitted that evtn in China, the dis- t 
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tinction into cultivated races suited to cold reg'ions and others to sub-tropical 
conditions— races that formerly may be said to have been representto by 
the two forms— Thca viridis or plant of the Northern tea districts of China 
and Thea Bohea t r plant of the Southern— is of considerable agricul- 
tural, though not of botanical, value. 'Fhe former is a more temper- 
; ate-loving plant than the latter, and it affords some of the best green 

i teas. Roughly speaking, this distinction exists in India in the tem- 
1 perate-loving plant of the hilly plantations and the sub-tropical stock* 
j of the plains. It had not been shown that a tea prepared from the 

i Assam indigenous stock would meet with favour, and, thertjfore, if it was 

i desired to attempt the cultivation of some of the better Chinese plants, a 
' colder clime than Assam would be preferable. And this view has betMi 

j abundantly confirmed. In all or at least in most of the hilly tracts of 

j India, the China plant, or a hybrid with a strong strain of the China st6ck is 
preferred to the Assam. It is where the purest forms of China stock are 
grown that the best green teas of India are manufactured. 'I’he rich 
soft flavour of the Kangra tea approaches nearest to that of the old favour- 
ites of China. Experience has thus given a new elemant to the ten tra:ie 
which it took some time to educate the consumers to appreciate, namely, 
the strength of flavour of the Indian teas, more especially c»f those of Assam 
and Cacnar. It does not seem necessary to traverse the ground which 
I by so many writers has alreadx been beaten into winding pathways, and 
pathways through scattered and often conflicting records but which in the 
end led to one termination, namely, the above conclusion. Wallich never 
gave his opinions in the form of a separate report, but Royle, Falconer, 
Fortune, Jameson and many other writers each tried to vie with the 
other in laudation of the prospects of the Himdlayan plantations. Though 
these plantations still exist, the student of this subject, after working 
through a library of records and books of travel, comes unavoidably to 
the conclusion that it had been better for India if less had bet?n said of 
Dhera Doon, Kumaon, and Kangra, and more of Assam, Cachar, the 
Duars, Darjeeling, etc. The contagion of wild anticipations from Hima- 
layan tea affected Europe quite as much as India, and sometimes even 
assiimed ludicrous proportions. In one of the leading London daily 
papers, dated 6th October 1863, an editorial was published much in the 
strain of the writings of that time. While confessing ignorance of Indian 
matters as a national failing in Great Britain, the writer proceeded to 
mingle truth with error in a ridiculous manner. The article deals, however, 
with some of the main expectations and figures of the experiments which 
were then being performed, and may serve the author’s purpo.se as well as 
any of the more accurate though less readable official productions^ that are 
at present bestrewed around him 

“The chemists have been at considerable trouble to tell the world why it drinks 
tea ; .some of them have gone so far a.s to declare that the only benefit of the beverage 
was the milk and sugar put into it; but, with its usual sublime disregard of science 
when it finds something to its taste, mankind goes on * making tea ' and leaves tne 
savans to fight out the question about * theine ’ and ‘ theobromine. * * . . 

Clearly this is not a topic on which we can any longer pretend to be indifferent, 
and the first item of new.s from India accordingly concei as everybody, because it 
concerns tea-drinking. ‘The Governor-Cjcneral will leave Simla in September, 
and his earliest visit will be to the Kangfa Valley to see the progress of tea- 
planting there.* ‘What of that?* we ncAt Mator/amiiias sayj and we reply 
to her deferentially, 'Madam, put another spoonful in ‘ for the pot; * for this news 
is good news for tea-tables. * Conquests do net usually concern the tea-caddy ; but 
when we took the Punjab from the Sikh Singh' a great revolution in grocery was 
inaugurated. We found on the Kangra slopes and the uplands of the Mur ree hills 
just the kind of soil which the tea-plant delights in. What was more j we found a 
tea-plant growing wild ; and the credit of putting two and two together is due to Or. 
Royle, who urged upon Lord Dalhouaie’s Government and his spleaiUd licute- 
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nant!%, the Lawrences* to plant tea there. New seeds and new plants were procur- 
• ed.^nd the long spuisofthe Himalayas grew rapidly green and then white with I 
the ioliage of Thca viridis and the .scattered snow of its -flowers. All sorts of 
obstacles, of course, arose. At Holta* for example, a fine S'ub*Himilayan plain, 
thousands of acres lay unused, because thev were reported to belong to a * ajin 
VVe ploughed them Ut the horror of the valley men; sowed them ^ and in sprte of 
genii and giants, reaped a crop that made tea cheaper, and the Chinamen anxious. 

I his kind «.f domestic revolution has been quietly yuogre.ssing ever since. Kumaon, 
(iui whal, Debra Doon, and a scote of other localities in the north and not th'west of 
India, have their tea-gardens, wlrich four years ago covered three thousand acres. In 
1861 tltc t eport*upon the Kangra tea-ga»dens showed that they produced 10,000ft 
weight ot fine tea^ maunds rif tea-seed — fora share in the last of which about 

400 new groweis applied. 1 he greatest supply attainable did not meet a tenth of the 
ilcrnand, and the. same was the case in the north-west, at Rawul Pindee, and the 
Simla Hills. Once embarked in the enterprise, the Ciovernments of the Punjab and 
Noj4th*\Vest Provim es vhowed a capital faculty for their opp* rtunity. In one fea.son 
they distributed 75 ton.s of tea-seed and 2,5<to,ooo seedling plants, while they re* 
sri ved 42 tons ol seed and 4,ooo,<.k.>o young plants to extend their own plantations 
like tliosc at Kangra which the Guvcrnor-ticneral is now about to visit, I nesc things 
arevn the ratogory ol * the not generally known ' partly because tea-dealers are rvot 
much inc ined to talk about them, and partly because of the dense ignorance pre- 
v.iibng among us al)out India, and languidly tolerated by those who know the magni- 
fii ent land and wish it well- However, this cultivation, which a Viceroy goes out of 
bis wa\ at last to visit, is creeping over all the eligible uplands of the Himalayas, 
Injcoming an immense and established trade; and what is notable, quietly collecting 
about the emd and healthy scats of tea plantations a colony of Europeans, who seem 
liki. ly to strike rout in the soil. 

Even now that Lord Elgin* has made public the progress of Indian tea by a visit \ 
of .state to ‘ young Hyson ’ we shall probably not feel at once the benefit of the! 
growing culture. Himalayan tea has to light its way against the brick-tea that I 
<orm'S in from N'arkhand and Lhas.sa — ha.s to fill all the teap()ts of the Mussulmans ! 
and Hindems, and to make a cheap and inncMxmt substitute for deadly opium and j 
mad ‘ bhang ' in tiic bazaars of Hindoostan bcf< re it can cliallenge China, Hut vve j 
shall feel it before long ; Mp. Gladstone’s late remissirms ate altogether in its 
tavour ; so \% the shorter di.stanrc to Europe, cither by sea or through Afghanistan 
and Russia or 'lui key; i-s the popularity of Ajssain tea, which is a cousin of the 
Himalayan Hyson. Either brought direct, or cheapening Chinese tea by ousting it 
from many an Oriental market, we may be quite sure that the advantage of this fruit 
ol Punjab conquest will very s(K>n be Icit at the Bntish tea-table ; and does not that 
mean by everybody r And if it should indeed turn out, as seems most prDl>able, that ; 
:i moiety of Amer ica’s great cotton cultivation, and of China’s huge tea monopoly 
are to 1)0 transferred permanently to India, how' brilliant a prospect opens for this 
country and for that I — a orosjierity worthy a statesman’s energy to achieve; rvorthy 
a philanthiopi.st's .self-sacrificc to hasten ; worth— shall we venture to say it ? — worth, 
Consummation even at the price ol war, which first gave Peace these new and 
emerald-green garden-plots.? ** 

It is netxlless to point out the numerous errors of the above passage, 
since Ihqy arc for the most part self evident. The long spurs of the Himd- 
lava arc certainly not green through lea plantations, and the colony of 
Europeans, who seemed likely to strike root in the soil, nowhere exists. 
Though Himdlayan tea has certainly not filled the tea-oots of the Mussul- 
rftans and Hindus (for a very gcK^d reason— they do not possess and 
never havt; possessed lea-pots), vet Indian teas have all the same suc- 
cessfully contested with China the European markets. Bui there is one 
misstatement in the above passage that aid more harm than the imagina- 
tive pictures of future ^eat ness— ?>/>., the oft-repeated assertion that a 
wild tea had been found on the Himalaya. Moorcroft, in 1821, pointed 
out that the natives of Basdhrh used the leaves of a species of Osj^s 
in making a fairly good tea subsfitute. Bishop Heber, while on a visit 
to Almora, fell into the mistake of regarding that plant as *a wild tea 
bush*, and this mistake, thougli repeatedly corrected, has persistently 
re-appeared since, and been made by independent obserx’ers or by persons 
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unfamiliar with Bishop Heberts unbotanical remark. No species 
Camellia occurs wild anywhere west of Nepal, though several areabtndant 
plants in the Eastern Himilaya, more especially on the mountain ranges 
of Assam and Manipur. While this is so, a historic fact of some interest 
may be here added. The first specimen of a tea plant grown on Indian 
soil (other than the plants raised experimentally in Calcutta) was sent 
from Nepal in 1816 by the Honourable E. Gardner, then resident at the 
Court of that State. The specimen alluded to was ultimately forwarded by 
Watlich to Mr. Don, and by him was accordingly described in the Pro* 
dromus Florid Nepahnsis. It is presumed the plant must*have been intro- 
duced into Khatmandu during some of the early expeditions from that 
kingdom into China, and Wallich appears to have obtained evidence that 
the seed of the bush at Khatmandu came from Pekin. But it is not stated 
that more than one plant was found in the palace garden, and it ihay he 
added it has not as yet been recorded as occurring in a wild state on the 
lower Nepal forest tracts, nor in Sikkim, though it is plentiful in Assam, 
and in Manipur it almost constitutes forests, the plants attaining to the 
dimensions of trees. * 

In connection with the subject of Himalayan tea, it is desirable to 
allude here to Mr. Fortune’s deputation to China. The stock imported 
by Mr. Gordon’s two missions had apparently failed to suffice. It be- 
came necessary to obtain a further supply of seeds and plants. The 
writer has consulted the correspondence on this subject, and it may be 
said Mr. Fortune’s deputation was mainly in consequence of representa- 
tions by Royle, Mr. Fortune’s first letter to Royle on this subject is 
dated 16th February 1848. In 1847 Jameson had submitted an able 
report on the tea experiments of the Himdlaya, He dealt with soil, ele- 
vation, atmosphere and systems of cultivation and manufacture. In that 
report he announced an addition of 252,842 seedlings, and the manufac- 
ture of 1,023ft II oz. of tea. The report was illustrated, and so much im- 
portance was attached to it that it was reprinted in the Selections from 
the Records of the Government, No. XXIIl., and was thus widely distri- 
buted. The results attained were considered satisfactory, and, as Mr. 
W. Nassau Lees remarks, they “attracted the attention of Government 
to the desirability of, at last, taking efficient measures to provide for sup- 
plementing the labours of their zealous Superintendent, by obtaining the 
oest information, and further supplies of seed and seedlings of the finest 
tea plants from China, as successively urged by Drs. Royle, Griffith, and 
Falconer. It was a fortunate circumstance, moreover, that the London tea 
brokers had reported most favourably on the specimens of tea sent home 
from the Himalayas the previous year.” The opinions of the experts will 
be found in the Agri.*HoYt. Soc , *^our, VI, {SeL), 14*16, Mr. W. Hunt 
said, I am quite satisfied that the climate and soil of Kumaon is as suitable 
to the favourable growth of the shrub, as the finest of the China localities.” 
Mr. Thompson said, “The flavour is very strong, and it is so coArse 
burnt that all richness of flavour is destroyed.’* So, again, Messrs. 
Ewart said, “In flavour the Dyhrah Dhoon most resembles the better 
descriptions of Orange Pekoe, having with the brisk flavour of that 
description, more than its usual strength,” Was it to be wond^ed at 
therefore that Assam was for the time neglected, and that the scientific 
advisers of the Government triumpjied over those who took a less 
favourable view of the Himalayan than of the Assam experiments? In 
1848, accordingly, Mr. Fortune was directed to proceed to China for the 
purpose of obtaining the finest varieties of the tea plant, as well as native 
manufacturers and implements, for the Government plantations in the 
Himalaya. “Mr Fortune discharged the duties entrusted to him with 
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energy and enterpriser^ and he reached Calcutta in March 1851. He CULTIVATION 

in\rod«ced into India a large quantity of seed and upwards of 20,000 tea : 

plants. Mr. Fortune then visited the tea plantations, but his report was j ’ Oudh. 

not favourable. The system that had been pursued was defective and introduction. 

the whole of Dhera Dhun unsuited. Matters then assumed a different ! 

aspect, and tea cultivation in India was almost regarded as a total failure, j 

for at this juncture the Assam Company had spent all its capital and India in lS5i. 

(fould show nothing. Indeed, but for the courage and resources of Dr, | 159 

Jameson, the enterprise might have been abandoned. He keenly felt the ! 

need of more fechnical aid, both in cultivation and manufacture. But 

Government had begun to weary of the expenditure on its tea estates, and 

began to remind Dr. Jameson, as they had impressed on Mr. Bruce and 

others in Assam, that the policy of the uovernment should not be lost sight 

of, na>nely, Experiment. No expenditure was to be incurred that might 

bo regarded as pa.ssing beyond the definition of experiment into that of a 

commercial unciertaking. The technical assistance which Jameson re- ; 

<jiiire 4 was, therefore', refused him, and it was with the greatest d’fficulty ‘ Second 
that he succeeded in inducing tlie Government to depute Mr. Fortune Mls^on. 
a second lime to China in order that he might himself .study *all the dif- 
ferent processes of black tea manufacture, from the gathering of the leaf 1 
to the firing, preparing, and packing, of the teas, including the winnowing, 
sifting, etc., and thus be enabled to communicate the result of his observa- 
tions.* I n 1852, the Marquis of Dalhousie, then Governor General of I ndia, 
visited Kangra and authorised the expansion of the experiment by the cul- < 
tivaiion of Holta wnth tea. That particular locality had been selected and 1 
highly recommended by Mr. Fortune. But owing to the disturbed state j 
of China Mr. Fortune’s second mission was not so successful as his first. I 
He returned to India, and on visiting the plantations in Dhera Dhun had ! 
to admit that Jameson had succeeded in demonstrating that some of his ! 

(Mr. Fortune’s) strictures in his former report ( 1 85 1 ) were unnecessarily * 
severe. His report in 1855, accordingly, announced that “I have great 
pleasure in stating that I have never seen finer or more productive planta- 
tions in China.” But he still found fault with much of w’hat he saw' in 
India. Some of his new suggestions w'cre accordingly acted on (and 
roved beneficial), while others such as his arguments that tea should not 
e irrigated, subsequent experience has proved him to have been in error. 

To Fortune, Dr. Jameson again replied, in a most exhaustive report, the 
substance of which may be said to be a just condemnation of the parsi- 
monious treatment of the tea experiment, in that he had not been furnished 
with assistants of sufficient skill and intelligence to see that his instructions 
were carried out. A half-hearted experiment, he practically contended, 
was worse than no experiment at all, since failures, criticiscdl in the spirit 
Mr. Fortune had displayed, were likely to be regarded as proving the 
impossibility of tea ever being made a commercial success. 

^hus in the Himdlayas as in Assam the efforts of the Government had 
to a large ej^ent been frustrated through the conflicting opinions held by 
the experts and advisers of Government, whose united action might have 
securea more liberal support. •But these differences of opinion were not 
without their good influence, for ev6ry aspect of the experiment was in time 
put to final test. Experience was thereby gained, and India developed for 
herself systems of cultivation and manufacture of a higher and more 
scientific character than might have come into existence through a blind- 
fold adoption of the cruder methods of China. The country reaps now the 
benefit and, as has been said in ponnection with Assam, so with the 
Himdlayas, the tea industry of to-day owes much to the pioneers who in 
many cases were ruined during the evolution of opinion ind the rejection 
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of error, that took place. But it may in conclusion be added that no name 
stands out as deserving of greater gratitude than that of#, Dr.* W. 
Jameson. 

Area, Outturn, etc. — It does not seem necessary to discuss these sub- 
jects separately in connection with this province, nor that of the Panjdb, nor 
of Madras. The information furnished regarding India, as a whole, at 
pp. 420-421 is believed to supply all that is necessary. 


PANJAB. 

References — Baden Powell, Pb. Pr„ 27s ; Davies, 7'rade and Resources, 
iV.-ir. Frantic*' f CXCP. XV., V/., 6<^ ; Aitekium, Hand-book of the 
Trade Products of Leh, etc., 33-40 ; also Notes on Prod. H'. Afgh, and 
iV. E. Persia, 32 ; Papers connected with the Cultiv. of Tea in the Dis- 
trict of Kan it r a {Set. Reiords Pb. Govt., No. XIV.), iSs3 ; Report by Col. 
E. H. Paske on the Tea Plantations of Kari^ra in iH6g ; ^our. Agri.. 
Hort. Sue. Ind..KIV. {Proc. iS6^) LXlfl ; Tea Plantations in the Panjab 
(Set. Rer. Pb. Govt.) IV., tSsg ; Cultiv. in .V.-H'. P. and Pb. {H^me 
Det>t. Sel., XXIII., ^^57); Pea Culti.in Kangra Dist. {Set. Rec.Pb. Govt. 
New Series, V., t -33 ih6g) ; Report Settlement of Kangra Dist., 8o ; 

Notes on Tea Industry of Kangra \ The Tea Cycloptedia, 23ti-24S ; Ko- 
teithur 2C,s ; Brick tea and Trade with Ladakh in Allen's Indian 
Mail March iS6$ {reprinted from **P'riend of India*') ; Punjab, Admi- 
nistration Reports ; also Resources of Punjab July i86h'. 

Climate, Soil, etc. — So much has been incidentally said regarding this 
province in connection with the remarks under the headings of Assam and 
the North-West Provinces, that it does not seem necessary to do more than 
furnish Colonel Money’s remarks regarding the physical features of 
Kangra. The reader who may desire further information should consult 
the publications and reports mentioned above, as also the chapter below 
regarding the trade in Kangra Valley Tea. Colonel Money says : — 

Kangra. — “ This is a charming Valley, with a delightful climate, more favour- 
able to Tea than the Dchra Dhun ; still it is not a perfect Tea climate. It it too dry 
and too cold. The soil is good for Tea, better than that of the Dhun but inferior to 
some rich soils in the Himalayan oak forests. Uxal labour is obtainable at cheap 
rates. Distance makes transport for export very difficult ; but a good local market 
now exists in the Punjab, and a good deal of Tea is l^ught at the fairs, and taken 
away by the wild tribes over the larder. With the limited cultivation there, 1 should 
hope planters will find a market for all their produce. Manure must be obtainable 
(manure had not been thought of for Fea when I visited Kangra), and if liberally 
applied, it will increase the yield greatly. '' Kangra is not the best place for a man 
wno wants to make money by Tea, but for one who would be content to settle there, 
and content to make a livelihood by it, a more desirable spot with a more charming 
climate could not be found. Land, however, is not easily procured. The Teas pro- 
duced in Kangra are of a peculiarly delicate flavour, and are consequently highly 
esteemed in the London marKCt," • * t « 

Mr. Cochran writes much in the same strain. A chi?rming coun- 
try, honourable occupation, and a fair return— inducements that have 
attracted to Kangra the only colony of European planters that can be said 
to have taken root in India [Con/, with p* 441). In addition to tea mjny of 
these planters have gone in largely for fruit growing, and the valley may 
undoubtedly be said to produce apples and pears that arc unsurpas.sea 
anywhere in the world Kangra tea is finding a large market in India 
and across the Himalaya into Central ASia. 

BENGAL. 


References. — Papers Regarding the Tea Industry in Bengal, 187 3, more 

especialh^Chutia Nagpur, 8-P4, Cooch Behar, 16-22, Dacca, /ip. Chit- 
tattnne / Muller, Observ. on Culti. and Manuf of Tea in the 

Darjeeling District (four Agri.-Hnrt. Sor. Ind„ XIV., App. XXXVII.* 
LVI) * Tea Cyclopatdia-^The Xerai and Western Doars 264-26$, Chutia 
Nagpur, 26$ ; Col. Money, Cult, and Manuf. Tea {numerous passagesS g 
Notes on Tea in Darjeeling by Planter, t888 ; Administration Re* 
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ports of Bei.t;al ! A/;ri.-Hort.-Soc. Ind. four., II. (5f/.), 408-409! > A CULTIVATIOW 
{Note an Darjcelinfr Teat etc,, hy Ur, Campbell), 123-126 / X, {Report oh 
T ea grown at Tugvor, Darjeeling), roy^iog ; {also Report by tapt, J. Bengal. 
Masson of Tea grown at Tugvar) 2^-23 ; also Progress Tea Culti- 
vation Darjeeling, by Dr. Campbell, 22f>‘2J7, 

Climate, Soil, etc. — Speaking generally it may be said the greater part Cllma^. 
of the tea plantations of this province are located in the hilly tracts. The 
physical features of the districts are» however, so very different as to neces- 
shate their being treated separately. 

Darjeeling. — To Dr. Campbell is due, it w^ould appear, the honour of BarJ^lng;. 
having introduct?d tea cultivation to this distret In the Journal of the 
Agri.-Hnrticultural Society of India he wrote in 1847: “About six 
years ago i received a few* tea seeds from Dr, Waflich ; they were of the 
China stock grown in Kumaon. I planted them in my garden in the 
month* of November 1841, and had a dozen seedlings in the month of 
May following.*' Dr. Campbell then tells us that in August 1847, bis 
plants were examined by Mr. Macfarlane, a gentleman from Assam, and 
who \\as acquainted w ith tea planting. His report was so satisfactory 
lhat»Dr. Campbell was induced to procure seed from Assam and extend | 
his experiment. In several subsequent reports Dr. Campbell told of his 
continued efforts, imd in 1858 he informs us of his having examined seven 
plantations which had by that time come into existence. The above may, 
therefore, be accepted as denoting the origin of tea cultivation in this dis- 
trict. Coming down to modern opinions Colonel Money says of Dar- 
jeeling!-- 

** The elevation of the station, 6,900 feet, is far too gfreat ; but plantations lower 
down do tolerably well (that is, well for hill gardens). The climate, like all bill cli- 
mates, is too cold.” ** Like elevations in Darjeeling and Kumaon arc in favour of the 
former, because the latitude is less; secondly, because Darjeeling has much 
more rain in the spring. 1 believe, therefore, that the hill plantation* of Darjeeling 
have a better chance of paying than the gardens in Kumaon, but, as stated before, no 
elevatetl gardens, that is, none in the Himalaya.*, have any chance in the race against 
plantation.* in the plains, always providing the latter are in a good Tea climate. In j 
two resiH*ct.s, however, Darjeeling is behind Kumaon. I he soil is not so good, and 
the lana is much steeper. It is more than absurd, some of the steeps on which I’ea 
is planted in the former ; and such precipices can, I am sure, never pay. Gardens, 
barely removed atx)ve the Terai (and there are such in Darjeeling) can scarcely be 
called ‘elevated,’ and for them the remarks applied to the Terai are more fitting. 

As a broad rule it should be recognised that the lower Tea is planked in the Him;ila yas 
the better chance it has. All the plants in the Darjeeling ^pirdens, with but few’ 
exceptions, are China.” 

In a small book by a practical Tea planter, some useful hints are given. 

Speaking of the soils and the nature of Darjeeling cultivation he says : — 

^ “ Tea will grow in almost any soil, but a black loam with a fair amount of sand 
in it is to be? preferred ; if the .suKsotl is clay, it will not do so well, except when the 
drainage is exceptionallv good, in which case gardens situated on dry ridges often 
give a very fair nist flusn (which they would not do if the subsoil was sand), although 
if the rainfall afterwards is very heavy, they get clogged and blighted badly. Soil, 
whifh has many rocks in it, is always good, as the rocks keep it open, and some 
gardens, which arc full of rocks, pay very well.’^ Some gardens have put out all their 
good land and arc now extenaing on land that is positively precipitous and really 
danp:erotJ8 to cross. This will never pay, as the soil will soon be washed away when 
cultivation begins, (leaving the voote bare). 1 saw a piece of new extension, the 
other day, which was too steep to terrace a^d grooves about 4 inches deep had been cut,” 

In a very instructive paper on ‘ A Few Observations on the Cultivation 
and Manufacture of Tea in Darjeeling" (Jottr, Agri.-Hort, Soc, 1 . c.) Mr. 

D. O. Muller offers certain remarks^on the soils and climates of Darjeeling 
that help to elaborate a conception of the physical characteristics of this 
tea district : — » 

** Tlie tea plant will grow in any soil^ but flourishes in a light sandy loam. It is 
essentially necessary, whatever the surface earth may be, tlmt the subsoil consist of a 
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Bank ; others suffered through the ignorance of their managers ; while of 
others, the sites were so badly chosen that they never could have paid. The 
Chi^agong tea mania ran its course from i863->iS67, and the gardens that 
now (1873) remain had either W'cathered the storm or changed hands 
during the crisis, the present owners having benefited by the failure of 
others in being able to purchase at a low figure. 

The chief features of the Chittagong tea districts arc set forth briefly 
in the following passage from Colonel Money’s work 

^ ^ ^ comparatively new locality for Tea. The climate is better than 

Cachar in one respect, that there is less cola weather, but inferior in the more import- 
ant fact that n^uch less rain falls in the spring. In this latter respect it is also 
inlerior to Assam, narticularly to Northern Assam. There is one part oi Chittagong, 
the Hill Tracts l iea has scarcely been much tried there yet), which, in the fact of 
spring rains, is superior to other parts of the province, as also in soil, for it is much 
richer there. On the whole, however, Chittagong must yield the palm to both Assam 
and Cachar on the score of climate, and also, I think, of soil. Tor though good rich 
tracts are ^casionally met with, they arc not so plentiful as in the two last-named 
districts. Always, however, excepting the Hill Tracts of Chittagong, there the soil 
IS, I think, quite ei^ual to either Assam or Cachar. As regards labour (a very essential 
point, to successful Tea cultivation), Chittagong is most fortunate. With few cxcep- 
tu^s (and those only partial) all the plantations are carried on with local labour, 
which — excepting ior about two months, the rice-time — is abundant. For transport 
(being on the coast with a convenient harbour, a continually increasing trade, snips 
also running direct to and fr(»m England), it is very advantageously situated. Chitta- 
possesses another advantage over all other lea districts in its large supply of 
manure. I he country is thickly populated, and necessarily large herds of cattle 
exist. The natives do not use manure for rice (almost the sole cultivation), and, con- 
sequently, planters can have it almost for the asking. The enormous aavantages of 
manure in lea cultivation arc not yet generally appreciated ; it will certainly double 
the ordinary yield of a Tea garden.'* 

Chuti 4 Nagpur.— T ea cultivation seems to be pursued in two districts 
of this division, 'y/f?., Hazaribagh and Ranchi. The reports of some four 
or five planters for the year 1872 will be found in the papers regarding* the 
1 ea industry in Bengal, pp. 8-15. The writer has not been able to procure 
any more recent reports, but it is believed this locality has not as yet given 
indications of a future of much importance. The mistake appears to have 
«at first been made to try and cultivate the China plant, but a hybrid" Assam 
is now grown. The following brief note from Oolonel Money’s work 
manifests the cheif features of this tea district : — 

“ 1 he climate is too dry, and hot winds arc felt there. A great compensation, 
though, is labour ; it is me re abundant and cheaper in this district than in lany other. 

1 he carnage is all by land, and it is some distance to the rail. But the l ea gardens 
at Hazareetiaugh can never vie with those in Eastern Bengal, inasmuch as the climate 
IS very inferior. The soil is very poor.” 

Area, Outturn, etc. — The province of Bengal not having as yet been 
surveyed* the grcatc.st possible difficulty i.s experienced in obtaining particu- 
lars of the area, outturn, etc., of crops. It is believed that the remarks 
already given for India collectively (pp. 420-421) on these topics, w hen read 
in the light, of the returns of the Calcutta trade below, may be accepted 
a* fairly conveying an idea of these subjects. 

MADRAS. 

Refmnces.-*i?}Wfc, Re/mrt of Oiffee Borer {Chapter on 7Vv7, Nttgkiris). 
tSfig g Madras Manual of Administration, 293 ; Bobertson, Tea Cul- 
tivation in Nil^iri Hilh (in Beport on Agri, Condition Nilgkiri 
District), 1^7.^ ; Tea in Mysore & Coorg Gaa., ///., 44 ; Tea Cvclo- 
pardia {Nilghiri Hills), 36 Sf 

etc. — It has been rem.arked by m.any writers that South 
India takes a keener interest in Coffee than tn Tea. Nevertheless ,tea 
gardens exist here and there on n'A)st of the uplands of the presidency and 
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in Travancore, Mysore and Coorg. The tea plantations of the Nilghirl 
hills have, in fact, attained a considerable reputation, and the exports from 
Trayancore are yearly increasing in importance. In a memoraftdum, 
published in 1874 by Mr. 0 . Q. Masters, some useful facts are told regard- 
ing the tea cultivation of the Nilghiri hills. The first tea plants (already 
alluded to (p. 434) as sent to Madras from Mr. Gordon’s Chinese si<x:k) 
reached the presidency in 1835, and six months later ihey had all perished 
except a few plants that had been forwarded to the Nilghiri hills. In 1861 
Oaptain Mann imported seedlings from China and opened a plantatiofi 
near Coonoor, whicn eventually succeeded. 'Vo that gentleman is, therefore, 
due the credit of having started the Madras tea indu.stfy. Mann’a ex- 
ample was gradually followed, until in 1874 there were ^upwards of thirty 
estates, and the exports of Madras, produced teafbcsidcs local consump- 
tion) for that year came to 80,7661b, valued at R8 q,357. Mr. Masters, in 
his report of 1874, goes on to say that “The plant grows well ort these 
hills. There is a very large area of land suited to the culture of the 
different varieties on these^ and other hilly ranges in the presidency, and 
there can be no doubt that if the culture be conducted by persons pc^ssess- 
ing the requisite knowledge and capital in suitable localities, it will ppovc 
alike profitable to the cultivator and advantageous to the State.” “ The 
Government some years ago* opened a plantation at Ootacamund, with 
the view of supplying planters with seed and young plants.” “ The 
hybrid plant appears to be that generally preferred.” “ The Government 
also procured Tea-makers from Bengal, in order to give inslruction.s in 
the manufacture, but the attempt was not altogether satisfactory, nor, 
indeed, generally acceptable.” “It is generally allowed that 5 cwt. per 
acre is a fair average of the crop, and 50s. per cwt. a fair average price.” 
These and such like passages occur in Mr. Masters’ memorandum and 
may be useful as marking the pr-igression and retrogression that has since 
taken place. There were last year (1890-91) 5,73^ acres under the crop. 
Colonel Money makes the following remark regarding the physical 
features of the Nilghiri plantations 

“The climate is superior to the Himdlayan, for the frost is very slii:ht. 
Were, however, more heat there in summer, it would be better. Some of the 
Teas have sold very well in the Indian market, for as regards delicacy of 
flavour they take a high place. The soil is good, but the temperate 
climate which holds on these *blue mountains’ is not favourable to a 
large produce.” 

Travancore, Coorg, Nilghiri Hills, etc.— Balfour mentions the 
successful introduction of tea at Coorg by Colonel Dycein 1843 ; at Nandi- 
at Bababudin hills in 1847 ; at the Pulni hills by Major Hamilton ; 
at Trayancore (Messrs. Bering & Co.’s plantation) by Mr. Huxham. 
Dr. Wight, in a letter to Wallich {Agri.^Hort. Sou.Jour t alludes to 

his having been on a visit to Mr. Huxham’s plantation. Thesucccssof the 
experiment, Wight tells us, has been established. Huxham obtained his 
supply of plants from Assam in June 1839. In the Agricultural GaJeUc 
(April j^tht 1871) Mr. J. Maepherson furnished a detailed account of the 
manufacture of tea in the Nilghiri hills, and in many other public papers 
frequent mention of these gardens occur, bul the writer has failed to di.scover 
a recent statement of the plantations of Southern India. Their importance 
may be fairly well judged of by the returns of the trade reviewea below. 
Messrs. Gow, Wilson & Stanton, however, in their Circular of July |8 o, 
furnish the following instructive particulars regarding the Tea Planting 
and Tea Trade of Travancore “ Another feature of the past season 
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has been the increase which has taken place in the output from the recentlv 
, opened district of Travancore, which has at the present time an area of 
aodtit 4,700 acres under Tea cultivation. The following table shows the 
grow th of the industry 

Tea Extorts from Travancore. 
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1883-S3. 1883-84. 1884-85. 1S85-86. 1886-S7. 1887-88. 1888-89. 

Ih lb ib & Ib lb 

3*577 I I *9.418 I 87.493 I 245.952 I 175 . 9^^7 1 


Some forty <iiff(Tent estates were represented in the London auctions 
last season, comprising a total of over 9.O00 packages. In this district. Tea 
can tie produced of good quality, well suited for seli drinking, as also for 
blending purposes. *’ 

BURMA. 

References. — ^^asan*s Burma and ifs People, 505 , 752 ; Tea in Aramn — 
I iu Tea Cycl'Ppwdia ; Tea in the Andaman I dands — 7 ea t yclapaedia. 

Climate, Soil, etc. — The writer can discover no separate account of 
the new lea pl.antations of this province. In the report of the Agricultural 
.Statistics nf British India fur 1890-gi, the tirea under the crop in L’pper 
Burma was given as 1,001 acres and of f.owcr Burma as ;8 acres. In iS8S-8q 
the tuial area was only 14 acres and in iS89-9(>, 172 acres, so that from 
these facts it may be assumed prospects are brightening. In one or two 
publications mention is made of the Chittagong planters having endeavour- 
ed to prepare pickled lea for the Burma market. In that undertaking 
they seem to have met with some degree of success. The pickled tea 
used in Burma is for the nu)St pari manufactured in the Shan States and in 
Manipur, Tito prepared leaves are eaten, not used in decoction. I'liC 
returns of the import trade from China (reviewed below') would seem to 
justify the o])inion tli.at a great future may he in store for this new* industry, 
in competing for the local market alt»ne. Large tracts of Upper Ihtrnia 
are, in climate and soil, remarkably a'ike to the Manipur regions of wild 
tea. In vlu*m and in .Manipur itself it is possible, with the advance of civi- 
lisation and the opening up of means of communication, a great tea industry 
may be orgaiii.st:d. There is perhaps no more hopeful count r\ than 
pur anywhere in India. Immense tracts of rich and often flat land, 
within the valleys, arc wholely uncultivated. The difficulty of labour coultl 
not be greater than in Assam, and it remains to be seen w hether some of 
the numerous hill tribes might not be wiliing to engage as tea laVioiircrs, on 
the advantage.s of British induence beginning to be appreciated. The 
talked oi*rallway communication would bring ^lanipur ana Llppcr Burma 
into the position of highly attractive fields of future tea enterprise. 
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TRADE IN INDIAN TEA. 

HISTORY of — 

History of Indian Tea Trade, — The prosperity of the Indiax Te\ 
Trade may fairly be mentiotibcl ps a striking result of the British Admin- 
istration of India. This is, howe\'cr, by no means the only example that 
could be cited. The present position of the trades and inJustrics in Jute, 
Indigo, Cotton, Oil-seeds, Silk, .VVheat, etc,, may be characterised as 
living monuments of national and commercial prosperity alike tracealde 
to one and the Same cati.se. Prior to the arrival of the pioneers of the 
Honourable the East India Company, it may safely be said this country 
had no foreign commerce. Her then rulers would hate regarded (an^ j 
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did regard) proposals of extended exportation as the pernicious doctrines of 
self-seeking adventurers. That an interchange in productions could be 
the surest indication of prosperity, it took even Europe centuries todcarn. 
And now it may be said that India, of all the great commercial countries 
of the world, leads in the path of free trade. Its commerce is unrestrict- 
ed, so that very nearly every article may be held to be free to leave its 
shores or to penetrate to its utmost recesses without let or hindrance in any 
form. Local manufacturing enterprise, it has been contended, has neither 
been stayed thereby nor the country’s revenue lessened. In the success of 
its merchants, the nation is held to have been elevated and its people cn« 
riched, while the capabilities of the administration to further advancement 
has in no way been restricted. But, on the other hand, it must not be for- 
gotten that the fertility of India and its vast resources are such that grant- 
ed facilities of foreign trade, prosperity would have ensued without there 
having been absolute free trade. This is, however, neither the place^nor is 
it the writers purpose to enter on a political dissertation as to the possibi- 
lity of greater national prosperity under any other system than that observed 
in India, and which, for many years, has guided the Government cin its 
conduct of commercial problems. It suffices that Tea and other gfeat 
agricultural and manufacturing industries have not only prospered but be- 
come necessities of life for which the world now looks to India as the 
natural country of supply. 

In the year'iySS, Sir Joseph Banks sug-gested to the Court of Directors 
of the East India Company the practicability of cultivating the lea-plant 
in British India. It was not, however, till 1834 that the subject was sub- 
mitted by Lord W. Bentinck — the Governor General — to his Council for 
serious consideration. The reader will find most of the subsequent historic 
facts detailed in another volume of this work (voL //., ^5*83)^ and it may 
suffice, therefore, to recall the more salient points only. A Committee was 
appointed under Lord Bentinck’s supervission to obtain the necessary 
preliminary information with respect to the soils and situations most favour- 
able for the growth of the plant. The Committee deputed its Secretary* 
Mr. Q. J. Gordon, to China for these purposes, and in 1834 plants were 
raised in the Botanic Gardens, Calcutta, from some of the seeds collected 
by Mr, Gordon. While that gentleman was busily engaged in China 
the rediscovery was made by Charlton and by Jenkins of a wild lea plant in 
Upper Assam. It is believed that this same discovery had been made by 
Bruce and Scott some years previously, but that the plants’thcn forwarded 
to Calcutta for determination had not received even the most casual con- 
sideration. Had it been otherwise, Mr, Gordon w'ould, very probably, 
never have been sent to China and what many planters hold as of far 
greater moment, the China plant might never have been brought to India, 
or at all events not until a much later date. It is contended that the China 
plant not only retarded the development of the tea industry in India, through 
the trouble and expense involvea in its acclimatization, but that for the 
greater part of the tea districts, even the hybrids from it, now to some^ex- 
lent cultivated, are inferior to the pure indigenous Assam or Manipur 
stock. 
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In the early stages of tea cuItiv.ation the Government of India owned 
the gardens. Natives were encourageci to embark in the undertaking and 
for a time few Europeans seemed to consider the results attained as suffi- 
ciently encouraging. When opporluryty afforded, however, the Govern- 
ment withdrew from direct ownership of gardens (about 1865), and made 
over Its plant to Natives or Europeans on highly favourable terms. The 
incubation w’as at first slow, but when vitality manifested, the expan- 
sion became rapid, indeed all too rapid. Reckless and even criminal 
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speculation led to a crash in which many persons were ruined. From 
this reversion the industry very slowly recovered. When it did, all un- 

* necossary expenditure was curtailed. It was realized that economy was 
essential to commercial prosperity, and inventions, to reduce labour and 
to guarantee results, became the planter’s most certain and satisfactory 
assistants. It would be superfluous to attempt to indicate the reforms in 
planting and the improvements in manufacture that year by year were 
adopted. The industry now developed rapidly, and India was soon recog- 

* nized as possessing advantages over China in the supply of tea. These in 
Col. Money^s words may be briefly summed up thus 

1. ** Grown on large estates, the cultivation and manufacture being 
superintended by educated and skilled Englishmen/* 

2. “ Manufactured in a clean way by machinery, as opposed to hand 
manufacture which is the reverse of cleanly/* 

% “ Unadulterated/' 

4. “ Stronger, thus going further, and in consequence more economical. 
On this point," Colonel Money continues. “ I have shown that a superior 
cla^s of plan I , and a hotter and therefore more suitable climate, necessarily 
g'ive this superior strength and body to the Teas.’* 

With such advantages it became a matter of time only for India to 
c«:tabllsh itself in the European market, and as it began to obtain a footing 
China lost ground. Year by year the relation of the two countries to 
each other changed, until India not only led but is now yearly giving in* 
dications of its possibly supplanting China altogether. Such then are the ; 
salient historic leatures of tlie Indian tea trade. We arc thus in a position 
to review the statistical returns of this very striking industry which, within 
a very few years has caused the investment of Indian and English capital, 
in jomt-Stock Companies alone, to the amount of over 8| million pounds 
sterling, and of private Companies at least other 5 million pounds 
sterling, while it has given to India an export trade valued annually at 
close on 6 million pounds sterling. Even these figures, however, convey 
but a partial conception of the industry, since many gardens, not being 
J<*int-Stock Companies, are under no obligation to publish their capital 
or outturn. But even did we possess full details of all the money invested 
in Indian tea plantations, we should be in a position to judge thereby but 
f>f the pulsation of the indu.stry. I'hc thousands of persons who now ob- 
tain a highly-paid market for tlicir labour, have gradually become colonists 
ill tracts of country h^rmorly almost uninhabited. ft has been esti- 
mated that the I'ca industry of India now gives employment to close 
on half a million Natives of India. These have been drained for the 
most part from tlie over-populated tracts and from a condition of 
poverty one of opulence. Valuable to India though such a satisfactory’ 
achievement undoublcdiy is, we have mentioned but a few out of the many 
advantages which the Tea Planters have conferred on India. With the 
establishment of tea plantations it was soon recognized by other capitalists 
tHat it would pay to extend railway communication where success had bt^en 
attained by the planter. 'I’he great rivers also rapidly carried on their 
watery road-ways immense fleets of native crafts, and in time resounded with 
the throb of the steam engihe. Facilities of import and export create 
trade, so that the tea plantations in time became the nuclei around which 
a new civilization and a new commerce gravitated. India could ill afford 
to loose her tea planters now, an^ were any calamity to suddenly ruin the 
present flourishing trade, t he effect.s of such a disaster would be felt from 
one end of the country to the other, from the rice grower of Bengal to the 
mill worker of Bombay. The proaperity and stability of tea planting, of 
indigo growing, and of the numerous other branches of tjradc in which Bri- 
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tish capital is invested, are of the gravest possible moment to the labouring 
classes of India ; they certainly do not alone concern the capitalists. It is ngt 
to be wondered at, therefore, that apart from all other considerati ’ns 4 n in* 
dnstry like tea that may be said to have secured an inv^estment in India of 
perhaps little short of 20 million pounds sterling, mostly of foreign money, 
and which gives an annual turn over of close on 6 million sterling, must 
extend its influence to the uttermost corners of the hand a nd be of importance 
to every subject of the Empire. That a trade of such magnitude could have 
been developed in so short a time betokens the value to India of lirilisl? 
rule, and gives a foretaste of still further prosperity'. 

One of the earliest announcements of tlie sale of Indian teas appeared 
in 1841. Messrs. Mackenzie, Lyall & Co. of Calcutta issued one of their 
usual circulars thus : — 

"NOVEL AND INTERESTING 
SALE 

OF 

ASSAM TEAS 

AT THE EXCHANGE HALL. 

To be sold by Public Auction this day, Wednesday, 
the 26th May 1841, at one o’clock P.M., precisely — By 
Order of Government — the First Importation for the 
Calcutta Market 

OF 

ASSAM TEAS. 

These Teas were manufactured by the Singfo Chief, 
Ningroolla, of the Province (aided by the Government 
establishment) with the greatest possible care, and will 
be disposed of by Auction for his benefit. 

At the same time, on account of Government, 

The Entire Consignment 
Consisting of Ninety-five (95) Chests 

OF 

ASSAM TEAS, 

The produce of the Government Tea Plantatlons.in 
Assam, for the Season of 1 840.” 

The above (a fac simile as near as possible of the original) would, 
therefore, appear to have been the earliest public sale of Indian 
tea, though, doubtless, samples werfe .seen in feurope .slightly before 
this date {i2 small chests were reported on in 18381, but only as test 
samples of the work done. From 1841 the commercial course of the 
Indian tea industry may be traced. It soon began to be noticed in the 
chief newspapers of Europe. The Times had many brief notices as, for 
example, 1st April 1847; 4th May, 1848; and many others clown to 
recent dates, s^ch as 2nd April 1883; August 1883; 22nd 
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ternber iB8S, ( ?c,. etc. In the iiniclc of the 4lh May 1848, 7 'ke Times HISTORY 

review s the succe's that had attonded the underiakinj^ on the Hinuilava, tHAOE ; 

in whiclt jt is stated that the (government <.f India ha<l authorised an outlay Foreign, 
of ^io.ooD per annum for a scries of years. '1 he imported Clunese 
labourers are stated to have regarded the piant gro'.vn in Kumaon as the 
true tea plant, and as far superii>r to the wild plant of Assam. But sub- 
sequent discoveries have proved that opinion to have d ffeied in no 
material respect from the vain expectations (4 the European sugar-planters, 
who wasted their fortunes and ruined sugar- planting in India, through 
the mistaketf notion that the superior stock of the W est India plantations, 
which gave such splendid results in these Islands, were the only canes 
worth growing, ana that hence upon their accrimaii;"ation depended the 
prospects of sugar-cane grow ing in this country. Had they turned from 
th^ exotic to tlie indigenous stock, as the te.a-planters fortunately did, the 
results of sugar piiKlurtion might have been as great as those of lea. 

Growth of the Consumption of Tea in Great Britain. 


„ ■’ Before yroceedingto demonstrate the grow'th and present positic>n of 
the Imlian tea trade, it seems desirable that some general idea should be 
given of the China trade. Long anterior to the records of this modern 
cuhivation of tea in India, mention was frequently made of Indian tea. 
I'he East India Company had dealings with China as well as with India, 
an<l it would appear that tea often reached England as a re export from 
India. The first supplies of tea came to fuirope through the Dutch East 
India Company and were apparently obtained from Japan. Very shortly 
after tea was brought iron) China, but from the beginning until near the close 
of the seventeenth century the whole of the luiropean demand was met by 
the l.)utch East India Company’s sales. The total receipts in Europe up 
to 1671 anuiunted to only 5it>Il) 10 oz. In 1678, 4,7i7fl) are said to 
have been imported by the East India Company from Ganjam and Ban- 
tam ; in i68c>, I43lh were obtained from Surat; in 16B5, i2.07ufii came 
from Madras anti Surat ; in itiS;, .i,c)Q5lh, from Surat; in 1689, 25,31 oil), 
from Amoy and Madras; and in 41,4711!), were recorded as im- 

ported by England through the East India Company from Surat. These 
and such like recorals of traOlo in tea must be regarded as China lea 
imported intt» India and re-exported from India. Soon, however, direct 
dealings took place bet w een Cliina and England, and the growing import- 
ance of the tea indusli\ brought into birth swill sailing vessels for the sole 
purpose of convoying the China tea to Europe. 1 he Dutch lost their hold 
in the market ; and Europe and America then looked mainly to England 
for its supplies. The following (able, taken from Milburn’s Oriental 
Commence, manifests the averages of the imports and exports by Great 
Britain fur each ten years from 1711 to iSio : — 




i Quantity 

1 s<*ld. 

1 

Sale amount. ; 

Exported. 

Remaining 
for Home 
use. 

171 1 to 1720 

inchisivc 

tl) 

2.645,337 

r i 

1,709,640 1 

lb 

823,580 

lb 

•. 821,757 

1:21 to 1730 

#» • 

7.407,874 

2.731.078 1 

2,401,733 

5,066,141 

173 ' to 1740 


13,263,104 

2,901,324 1 

3,787.214 

JO, 475*950 

1741 to 1750 

»» • • 

i8,c»>9.6o<) 

4 f 399 .Ss 6 i 

31465.972 

'4.603,634 

'75* to 17(10 


25, >*<><>. 753 ! 

7,236,421 

3,012,152 

22,857,621 

1761 to 1770 

•1 • * 

5 «.S** 7 .^i<'> 1 

Ii, 5 t 07<)85 

7,627,610 

50.059,806 

I77* to 1780 

>» •* • 

60,689.183 1 

10,548,302 

1 2,089, » T 2 

47,700.071 

17H1 to 1790 

i» • * 

123^171,196 1 

i9,8t>8,io6 

I 9 . 88 -’, 4 S> 

103.288,715 

170' to i 8 (M) 

« 

2<K),017,2I2 1 

240,438,275 : 

30,617,781 

a 7 . 3 ‘< 7 . 77 S 

173,629,440 

iSoi to i8io 

M 

38,273,303 1 

36, ,03.069 
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The above therefore shows in one hundred years a total of 750,219,016)^ 
sold at the Company’s sales, the value of which was £ 129,804,595. l^t of* 
that amount 1 16,470,675^) were re-exported, and the remaining 633,748,541 lb 
retained for home consumption. And this traffic paid to the British 
nation in Customs and Excise, during the one hundred years, £77,017,480, 
but even that large sum would not fully denote the revenue obtained through 
tea ; sugar also paid duty, for example, and it has been estimated that one- 
half the sugar used in Great Britain during the one hundred years named ' 
was consumed up in connection with tea. 

But it may be useful to carry the record of the quantities of China tea 
retained in Great Britain for home consumption down to about the period 
of the first importation of Indian tea : — 

Quantity of Tea Retained for Home Consumption in the United 
Kingdom. 


CHINA 

TRADE. 
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Years. 


Years. 

ft 

Years. 

ft 

t 

f 

1811 

22,454,532 

1S2J . 

27 ,o<;) 3 ,oi 5 

1835 


36,574,004 

1812 

24*584,402 

1824 

} 27,648,295 

1836 


49 , *42.236 

181S 

25,409.855 

1825 

1 29,232,174 

*837 


30,62 5,2tj6 

1814 

24.389,50* 

1826 

29,045,852 

*838 


33, .551 , 593 

1815 • • , 

25.917,853 

1S27 

1 29.93 *,*78 

1S39 


35,127,287 

1816 

22,693,992 1 

1828 . 

i 29,305,757 

IS4O 


32,252,628 

1817 

24,605,794 1 

1S29 

1 29,495,205 

1841 


36,675.667 

i 8 i 3 • 

26,527,53* i 

*830 . 

30,046,935 ! 

IS42 


37 , 355 , 9 « 1 

1819 

25,241,693 

1831 

29,997,055 1 

1843 


40.293,393 

1820 

25,7 > 2,935 

1832 

! 3 *,548,381 1 

1844 


4 *, 363,770 

1821 

26,754,587 

*833 ‘ 

I 31,829,620 




1822 

27,574,025 

*834 . 

1 34,969,651 





Effect of the Production of Tea in India on China I rade. — 
Messrs. Gow, Wilson Sr Stanton, in the Circular dated July 1890, 
carry the record of the British trade in China tea down to a recent date, 
while showing at the same time the growth of the consumption of Indian 
and Ceylon teas. 

“The Home Consumption (in ft) may be exemplified as follows 


China, etc 

Indian 

Ceylon 

Total 


1849. 

I 8 S 4 . 

1859. 

1864. 

1869. 

1874. 

1879* 

1884. 

1889. 

50,021,576 

61,953,04* 

... 

1 

76,303,661 

8 S. 799 ,» 3 S 

2,800,000 

101,080,491 

10,716,000 

* 18,751,000 

18,528,000 

126,340,000 

34,092,000 

1 10.843.000 

« 

62.717.000 

1,500,000 

61.100.000 

96,028,49* 

28.500.000 

50,021,576 

€1,953,041 

I 

; 76,303,661 

, 88 , 599 , 235 j 

111,796,491 

137,279,000 

160,432,000 

175,060,000 

■f 

185,628,49* 


In 1889 the quantity of China Te^i tised in Great Britain was less 
than the Home Consumption in 1854 — or 35 years previously. 

“ In i88gthe quantity of British Grown Tea usea was more than double 
the entire Home Consumption in the same year, 1854. 

** In 1889 the quantity of British Grown Tea used was in excess of the 
entire Home Consumption in 1871 — 18 years previously.’’ 

In their further report, dated April 1890, Messrs. Qow, Wilson & 
Stanton furnish* instructive particulars regarding the relative positions 
of the Indian and Chinese Tea Trade 
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“ Tea drinking in Great Britain has largely increased during recent 
ye^rs. The additional weight of 'I'ea annually used clearly proves this, 
but inadequately gauges the increased volume of actual Tea drinkings 
or the use of Tea in the form of a beverage. 

The stronger Teas from India and Ceylon have, for many years, 
been gradually displacing the weaker Teas of China. Indian and Ceylon 
Teas are capable of producing a far greater quantity of liquid Tea, 
owing to their superior strength and quality. Thus, as the use of these 
stronger Teas progressed, a given weight of Tea would yield a larger 
volume of liefuid. 

This property has long been recognised by the trade, and was con- 
sidered of suen importance by the Board of Customs, that they took steps 
to obtain reliable information as to the relative strengths of Indian and 
Cliina Teas. 


In a Report subsequently written, the following passages occur 

‘‘From the information which has been afforded us on the subject, we believe 
that wc make a moderate estimate in assuming that Indian Tea ^oes hall ait far 
\gain as Chinese Tea, so far as depth of colour and fullness (not delicacy) of 
flavour are concerned. 

"Thus, if lib of Chinese Tea produces 5 gallons of Tea of a certain depth 
of colour and fullness of flavour, lib of Indian lea will produce 7 i gallons of a 
similar beverage. ** 

** Where we have to deal with Teas of such varied strength as those 
from India and Ceylon, and China, the only reliable standard dv w'hich to 
measure the extent of Tea drinking, consists in ascertaining t^ie volume 
of Tea consumed in a liquid form — or, in other words, the number of 
gallons annually used for drinking. To determine this absolutely is 
manifestly impossible, but an estimate may be made which, although per- 
haps not indicating the exact volume of liquid Tea used, will be of value 
as show ing the rale of progress in Tea drinking. This progress is knowm 
to have been considerable during many years past, in some measure trace- 
able to the spread of the temperance movement, and partly due to nume- 
rous other causes. 

“We have already stated that the consumption, when measured by 
w'eight, cannot give an accurate idea of the growth in the use of Tea in 
the form of a beverage. 'J’he Customs’ Report, to which we have alluded, 
affords valuable information for calculating the increased liquid consump- 
tion. 


“ Taking this estimate as a moderate one, which it appears to us to be 
and basing our calculations thereupon, we arrive at the figures given in 
the D iagram on the preceding page. The regular annual increase in the 
number of gallons of Tea used, is somewhat remarkable owing to its 
constancy. The .sluggish advance w'hich took place in the weight of Tea, 
consumed during the years 1886 to 1889 is thus clearly seen to have been 
V:aused by the great displacement of China Tea which occurred in those 
years-“tne rate at which the gallon, of liquid, consumption progressed, 
continuing uninterrupted ; andb although in those years the lbs w^eight 
used per head of population hardly increased perceptibly, the ratio in 
which the gallon consumption per head of population increased continued 
about eoual to previous vears. The displacement of China Tea is shown 
in the following table of Home (Consumption. 

I88s. *886. 1887. 1888. 1889, 1S90. 

Ikdiaw , , 85,878,000 88,4ao,ooo 83,n?,ooo 86,»io,ooo 98,000,000 101,981,888 

ClYtoK. . 3,» 17,000 8,945,000 9,941,000 88,503,900 »8, $00,000 34*5 18,489 

China, etc. , tt3»5<4,ooo 104,298,000’ 90,508,000 80,853,000 81,100,000 57,530,337 

2b • 189,409,000 178,891,000 183,581,000 185,418,000 1I5, 800^000 I94 »oo8,49> 
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Growth of the Consumption 


lb«. per head '] 

18S5. 

iB36, 

1887, 

18SS. 

iSSg. 

1890, 

of popula- 
tion . J 

Gallons per i 

^ S-o* 

1 

4 87 

495 

4'95 

4*01 


head of 

population; 

^ a/75 

39 ' 28 

075 


3301 

33*40 


‘‘Turning to the year 1890, we notice a sudden increase in the weight 
of Tea used. This is to a great extent accounted for by the reduction oi* 
the duty from to ^d. per lb. on 1st May last, but it is not due solely 
to this Cause. From the above figures it will be seen giat during the 
years 1886-1889, large quantities of China Tea were regularly being dis- 
placed by Indian and Ceylon Tea, but that, in the year 1S90, this displace- 
ment almost entirely ceased. As so little displacement of the weak I'eas 
of China by the stronger Indian and Ceylon Teas had occurred, a j[;y^*afer 
'tveight of Tea became necessary, in order to supply the regularly expand- 
I ing demands of the country. 

“ These two causes amply suffice to account for the greatly increased 
j weight of Tea used in 1889, and in the early months of the present yeiir. 
j “ The inference thus to be drawn from these calculations is that we have 
I now^ reached a point when a greater weight of Tea will be annually required 
; to supply the expanding gallon consumption of the country, owing to the 
small quantity or China Tea now left for displacement ; also that any fur- 
ther expansion in the gallon consumption must immediately cause an in- 
crease in the weight of dry Tea used, a condition wltich did not exist so 
long as a w'eak Tea was being displaced by a stronger one. 

“ These inferences, taken in conjunction with the late reduction in the 
duty, point to a larger Home Consumption of dry Fea in the future. 

“ The diagram also strongly illustrates the greater economy eOected by 
the use of British Growm Tea, and its favour with the public is thus readily 
understood, especially when quality and flavour arc taken into cunsideralion. 

Present Season. 

The season just closingbas been remarkable for many events - 

(i) Reduction oi duty from 6d. to 4d., and llio sudden inciease in Hon\e Con- 
sumption. 

{2) The high rate of Exchange ruling and the consequent decrease in supplies 
of Tea from China. 

{3) The unexpected shortness of the Indian Crop which proves to be about 
10,000,000 ft below the original estimate. 

(4) The {quotation of Indian Tea on the London Produce Clearing Mouse. 

(5) The increased use of Indian and Ceylon leas in Australi«i. 

(6) The endeavour to increase the sale of Ceylon l ea in North America by the 
formation of the Ceylon Planters Tea Company; and efforts to open^ Russia to 
Ceylon Tea. 

(7) The growing importance of the Tea industry in Travancore. 

“We have already stated that a great increase had taken place in the 
weight of Tea consumed. The high rate of Exchange having tf'nded/o 
check supplies from China ; Ibis, together with the unexpected shortage 
in the Indian Crop, caused a somewhat unlooked for curtail ment'of supplies, 
and a consequent advance in quotation.s of ^he lower grades towards the 
close of the season. This advance naturally became emphasised, and pro- 
bably intensified by Clearing House Operaters, and considerable tension 
in the market ensued during the earlier months of 1891.'^ 

The immense expansion within recentf years of the Indian and Ceylon 
tea trade and the decrease of the demand for China and Japan teas, in 
certain markets, suggests the enquiry whether this state of affairs neces- 
sarily denotes a decline in the producfion of tea in China and Japan. 
It will be found further page that the imports of China tea by India 
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have been considerably augmented and, therefore (while Persia has be- ; 

* cotje a valuable market fur Indian teas), it might be the case that the ’ 

Chma (home), Central Asiatic, and Russian, American, etc , demands for ; Great Britain, 
China teas had compensated for the loss of the British trade. So, again, i 
the success of India and Ceylon might be but the expression of the incre ased 
demand for tea in the world generally, and not an indication of the decline 
( f the prt»duction of tea in China. Unfortunately statistics cannot be ob- 
tained to allow of a complete solution of ibis enquiry, but such derails as 
exist justify the affirmation lliat China and japan have suffered very \ 
greatly through the pro?q>erity of the Indian and Ceylon planters. The j 
particulars published by OaptatnGill and other tra\efiers in China, of the | 
inferior teas procurable m tl)e towns of China itself, and of the filthy male- ! 
rials used in the preparation of the Central Asiatic brick teas, show con- j 
cluifively that the teas of India have only to he placed in the markets hither- j 
to met by Chinn, in order t(.» repeat in other parts of ttie world wliat has been ■ 
accomplished in Great Britain, namely, the complete displacement of China ; 
tea. When the time arrives for the Indian and CcNlon platUers to seek in New Markets. 
(j^ai*nest an extension of their trade into further countries, they need not : 2o2 

fear competition even in China itself. Hitherto the success attained has Cottf. ■:rith 
been suen ns to justify the rejection of all other considerations than tl’.epro- ! P- 47^^'* 
diutionofan honestly prepared article of superior quality. 'I hc recpiire- j 
merits of each indiviciual market have as yet scarcely entered into the ! 
planter’s mind but the day is perhaps not far distant when the manufacture j 
<'f specpl teas will be taken in hand. j 

As exemplitying some of the leading features cd the China and japean ;; China and 
export trade in tea, the follow ing particulars (furnished by Messrs. Gow, | Japan. 

Wilson & Stanton) may be here given : — j 203 


Kxi'OR'rs (iv lbs.) or I’ea fro.m China and Jafan to 


Season , 

CK*at Britain. 

United States. f 

Ae.stialia New 
7 a alan<l. 

i (\intincnt of 
! Europe.* 


I. 

II. 

ill. 

1 i\*. i 

1870-7! 

* 3 *. 7537470 

48,020,184 

»*, 3 <’ 5 . 5 ‘>S 

• 2,380,282 ! 

1871-72 

»4fS< *87,870 

56 , 4 o 2 ,(voo 

l2,630,t>C.i 2 

! 5,k»8.42-.i 

iS 7>73 • 

14< 1,1 3 1,046 

60,787,830 

U>. 7 '» 9 , 73 ^ 

; 4 , 2 tM), 7(>6 

*873-74 

: 130,204,428 

4 '', 584 ,StV'i 

* 4 , 83 S,So 9 

8. 34 -,035 

'•'* 7^-75 • 

i 161,064,407 

56.030,888 

15,281.862 

6,357,143 

* 875 - 7 <> 

*55,837, ‘83 

53,9^9,070 

; 16,287,325 

10,481,194 

» 8 ; 0-77 , 

>b 7 , 35 >.».V> 

40,221,446 

10,822.955 

5, 26.586 

1877-78 

156,785,618 

5<>,6t)i , i66 

i 6 , 245 , 2 r »4 

8S2,r'H;)i 

iSjS > 7 (j 

*64,435.363 

5 7 »* 73, -40 

* 5 .J^e 5 , 5 * * 

*,^38.4 *5 


! 160,6.86,307 

69,107,900 

*5.588,240 

2,714.673 

iSSoHi 

’ 174 , 5 j 4 .*j 82 

! i^ 3 , 977,683 

24,824,218 

7 ,*J^ 9 ,<X )3 

1881-82 

163,845,306 

80,227,182 

j 22,69 ),oSo 1 

10,022.465 

iS82-vS3 . . . ; 

i 4 ',).n 77 . 98 o 

68,173,885 

; 19,452,062 1 

0,138,800 

* 8 .‘^. 3-84 . ' . . 

154,102,122 

61,01 7.046 

15,950.289 i 

12.433,23s 

^ 4-8 5 

! *45.53^6654 

72,245,553 

*9.078,900 j 

12,216,970 

i885.si> 

1 147,-58,663 

82,004,577 j 

2 *, 4 .'' 5. 921 j 

< 6455,600 

1886*87 

; 140,516.600 i 

00,761,072 

! 19,9^^1,614 ; 

13,891,818 

1887-88 

1 * 23 .*‘^fi ^44 1 

^ 7,-47 *.755 i 

22,59(),220 j 

I4»2tK;),420 

1888-89 

1 01, So-), 467 J 1 

81,338.801 1 

26 ,o 85 , 4()7 ; 

20.740,732 

1 889-90 

i 94,420,061 

t^ 3 ,-? 44.744 j 

20,755.467 i 

21 , 43-%547 

1890-91 

70,243.662 

89 ,u 96 , 5 J >4 

15.250,738 j 

25.256.663 

1891*92 

67.256,263 

82,617,050 

14,936,037 1 

25.299.373 


It may now be Instructive to exemplify the share taken in the above 
by Japan as disiinct from China. , Since Japan lea goes, henvever, mainly 


Exports. 

204 


* Exclusive of the over-land traffic to Russia, f Conf. with p. 479. 
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to the United Kingdom and the United States, the figures of the above 
table (columns I and II) only need be analysed o * 


Japan 

Exports. 


205 


Exports of tea (in lbs.)frQvi Japan to 


Great Britain. 


United States. 


Re-exports 
from United 
Kingdom. 

206 


43.400 

10,000, 


tS8tS2 

1SS2-83 

18S3-84 

1884*85 , 
1S85-S6 


1870*71 

1871- 72 

1872- 73 
1S73-74 

1874- 75 

1875- 76 

1876- 77 

1877- 78 

1878- 79 

1879- 80 

1880- 81 


004*380 

103,26s 

672,063 

579.757 

149,982 


1S86-87 . 
1887-88 . 
1SS8-89 . 
1889-90 . 
1S90-91 . 
1891-92 • 


565,306 

137,980 

222,132 

97.654 

78/»63 

32,600 

34.244 

46,000 

101,401 

52,162 

536,663 


1570- 7r 

1571- 73 
1S72.73 

J873-74 

f 1 S 7 - 1-75 
I 187576 

: lS 7(>.77 

j 1877-7S 
1 1 8 78- 79 

1879- 80 

1880- 81 


!i 3 , 529 ,i 84 

i* 5 , 492 .i>o> 

1*7,287,^^301 
1 9.364. 6 
U'o, 3 30,888' 
*24.339,070 
; 11,891,446 
122,091,166 

129,673,240 

I 35 . 6 <> 7 .' 1 oo 

140,577,682 


1 88 1.82 
18.S2-83 
1SS3.84 
1884*85 

1885- 80 

1886- S7 
1S87-88 
188S-S9 
i SS(>-90 
1890-91 
1S91-92 


35,027, i8i 
30,773,885 
135,5*7,946 
: 35 . 245,553 

40,604,577 

47,531,972 

44 , 9 ^ 5,755 

38,733,581 

40,113,084 

46,887,434 

49,3^,7,690 


There are several very striking facts brought out by the above tables 
(l) The United States of America now afford the chief markets for China 
and Japan teas : (2) within the past 22 years the exports to these States 
have increased from 48 to 92 million pounds : (3) of these exports Japan 
furnishes more than half and seems to be steadily gaining favoi\r: (4« the 
consumption of Chinese tea in the Continent of Europe is giving distinct 
indications of expansion : and (5) the trade in Chinese lea with the Austra- 
lian Colonies seems if any thing to be declining. In the efforts that are 
presently being made to introduce Indian and Ceylon tea to the United 
States, it would seem desirable that the conditions of and recommendations 
for the flourishing state of the Japanese supply should receive careful con- 
sideration. 

Having thus shown very briefly the chief items of the trade in China and 
Japan teas, we are in a position to more fully elaborate the actual share of 
the imports of China Tea that is consumed in Great Britain. Mr. A. W. 
Martin of 27, Throgmorton Street, London, gives the following instructive 
figures for the twelve months, July 1891 to June 1892 : — 

Consumption of Tea in the United Kingdom, 



Indian. 

Ceylon. 1 

[Total Indian 
land Ceylon. 

China, etc. 

Grand 

Total, 

United Kingdom 
Exported . 

105,000,000 

4,000,000 

& 

58,000,000 

3,000,000 

i63,ooc},ooo 

1 7,000,000 

& 

40.000. 000 

27.000. 000 

tb 

; 203,000,000 

1 34 i«O 0 , 0 | 5 O 

Total Imports 

109,000,000 

61,000,000 

170,000,000 

67,000,000* 

237*000,000 


These are admittedly only approxKuate figures, and since the year 
which they embrace does not correspond with the official years, compari- 
sons are in some cases difficult. It will be noted, however, how very large 
a share of the China tea is re-exported from England as compared with the 
re-exports of Indian and Ceylon teas. The total Imports of Chinese and 
Japanese teas by Great Britain cannot be regarded as corresponding in any 
way to the Home Consumption, though this might almost be said to be the 
case with the teas\>f India and Ceylon, 
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I.~IND 1 AN FOREIGN TRADE. 

Exports. — But turning now to the more immediate Indian side of this | 
subject, it may be said that the total exports of Indian-grown tea trom t 
India up 10*1838 were 4881fe ; thirty years later (18O8-69) they were 
11480,2131b, or as 10 to c/O Chinese. Ten years later (1878-79), they were 
34432,5731b, or at 22 to 78, and five years still later ( 18S3-84) the Inaian 
exports were 59,91 1,7031b, valued at £4,083,880, and bore the 
37 to ^3 with the Chinese exports. The exports from Ceylon first exceeaea 
one million pounds in 1882 and ten years later they were ch se on 70 mn- 
lion pounds. ** The following table !n continuation of the figures given in 
Vol. II., page 83 of this work, may now be furtiished as illustrative of the 

Freign Trade : — 
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The above table thus refers the Indian Foreign trade in Tea to three 
sections, {a) Kxports to Foreiirn Countries of Indian lea ; il>) Ej;portfe 
to Foreign Countries of Imported (that is, Foreign) tea ; and (e'l the Imports 
of Foreign tea from which the exports of {h) are made. It will be observetl 
that the exports of Indian tea since 1871-72 have never manifested the 
slightest fluctuation. Year by year they have steadily expanded — from 
i7ii^7»'^2Slb in 1871-7210 i2b,T4p407lb in 1891-02. In these twenty-one 
years tfie exports have therefore expanded by fully sevenfold. But no indi-* 
cation has been given that the trade has even as yet reached its highest 
level. In 1873, Ceylon began in earnest to substitute ;)ie wiltivation of tea 
for coffee, and shortly after the good results of this departure became 
visible. In 1875*76 the Ceylon exports of lea were 784II1 ; five years later 
they stood at 348,7S8lb ; and five years, later still (18S5-S6) they were 
7»85t»S62tb. During that year, in connection with the Colonial an 1 Indian 
Exhibition at London, a great effort was made to advertise Ceylon tea. A 
very enlightened spirit has been shown by the Ceylon planters, not only at 
that Exhibition but since. In consequence the exports of tea from the 
colony became 13,824,701 tb in iSSfvS; ; 23,820,724111 in 1SS7-S8 ; 3 
in 1888-89; 45,799, SlSlb in 1889-90; 46,001,554^^^ in iSt/X)! ; and it is 
estimated that the exports of 1891-92 may be close on 70 million pounds. 
The pre.sent Ceylon exports arc, therefore, a little more than one-third of 
those of India. In passing, however, it may be remarked tliat the official 
and commercial returns of Indian and Ceylon teas often seem to differ 
seriously. This is due to the years of tabulation of returns being different. 
Exports are carried forward into 1891-92 by the trade which by Govern, 
ment would appear in 1892-93. The direct effect of the Ceylon and 
Indian prosperity has been the contraction of the demand for China and 
Japan teas, at least in Great Britain— a not unnatural result of the superior 
and cheap article which both Ceylon and India have been able to place 
on the market. In the heated controversies which have been thrust on 
the public recently, on the subject of the depreciatio!\ of the value of silver, 
it has been customary to read that India had reaped thereby a benefit. 
The expansion of tfie export traffic, we have been told, was due very 
largely to the fall in silver. The fact that the import trade had incrcrascd 
to a greater extent than the export — a trade whicli should have been 
inversely affected — was .apparently overlooked. It was not, moreover, 
deemed necessary to investigate the influence of the appreciation of gold 
on each and every individual article of India’s exp ri traffic. It was 
held to be enough that the total exports had shown a st.'ady expansion 
w'ith the downward tendency of silver. How ulterlv false all t his becomes 
when we endeavour to work out the grand total of expansion by a balance 
sheet of all the items of Indian trade. It is then seen that the 
supposed talisman of India’s prosperity operates not only orralic.ally on 
the different items of export, but that it.s Influence is not even constant with 
any single article. Witness the decline of the? exports of wheat 
1886-87 toT 890-91 and their sudden expansion in 1891-92 — a term of years 
during which the value of silver .steadily declined. So, agairf, were we to 
neglect the commercial and administrative reforms of India, we might fall 
into the error of regarding the prospewty*t>f the Indian and Ceylon tea 
Trade as due to a talisman wdiich must have had the same influence on 
China as on India and Ceylon. 

Distribution of the Indian Exports.— >lt may now serve a useful purpose 
to analyse the returns of the exports of Indian tea during certain arbitrarily 
selected years of the serie.s shown above but it must be added that the full 
returns for 1891-92 have not as yet beerl published : — 
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It will thus be observed that by far the major portion of the exports of 
tea from India go to the United Kingdom and from Bengal. In othe^ 
parts of this review particulars will be found regarding the imports oi tea 
from China and their re-shipment from India or conveyance by land to 
Persia, Afghanistan, Tibet, etc. This subject has been repeatedly brought 
to the attention of those interested in the tea trade. The at>ovc table 
shows, however, that in the traffic from India to Persia the tide has begun 
to turn in favour of Indian teas in preference to those of China. The 
exports from India to Persia in 1885-86 were only 31 ,4041b, in 1890-91 
they were 1,221,478^), and last year *,789,1758). S^imilarly the exports 
to Turkey in Asia, and it will be seen (from the transfronlier traffic 
below) those to AfghAnistdn and Kashmfr also, have recently manifested 
a tendency to expansion. But passing to the other side of the globe 
India may be said to have made immense strides in the Australian 
trade since the date of the Melbourne International Exhibition, when 
Shr E. C. Buck and the other Indian Commissioners made strenuous 
efforts to bring Indian lea to the notice of the Colonies, The Indian 
exports to Australia in 1S80-81 were only 807,6088); in 1S85-86 they stood 
at i,766,447fb; in 1S90-91 at 5,118,7148), and in 1891-92 at 5,2o3,99?!1b. 
The direct trade from India to the United Stales has not as yet given 
I any very striking tokens of expansion, but it may confidently be an- 
I ticipate(i that with a great tea consuming nation, like the Americans and 
j one in which this commodity is free of duty, the future is likely to manifest 
an unprecedented expansion. 

Duty on Tea.— It may here be remarked that among the tea drinking 
countries of the world the United States, the Straits Settlements, and 
India are those which admit this necessity of life free of duty. In Canada 
Tea brought from the United States has to bear 10 per cent, duty, other 
teas are free. In the Colonics the import duty on tea is remarkably 
low, being for the most part only 3^. or 4J. on the pound. Of the coun- 
tries that levy an almost prohibitive duty the following may be men- 
tioned. Portugal with a pound ; Greece about i-6r/. a pound ; 

Spain io^£. to i-l|</. a pound 5 France to a pound; Russia, 

on teas brought across its European frontier l-ioj or others 2d, to 
Jamaica and the Bahamas charge 15, a pound. The lowest duly among 
European nations appears to be .Switzerland and Holland 2\d, 

a pound. As remarked above, the duty in England has recently been 
lowered from 6 d. to \d, India charges neither an import nor export duty, 
so that China tea comes free of any restrictions. It may be added that 
since the date of Messrs. Qow, Wilson Sl Stanton's Circular of November 
1889 (from which the above facts have been derived) several of the duties 
charged on tea hav^e been cRanged, They may, in fact, be said to be 
modified almost from year to year. 

Imports of Tea from Foreign Countries. — The imports are not very large 
doubtless, but they are none the less instructive. ^ 

Analysis of the Imports of Tea from Foreign Countries during each fifth year* 
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The above table shows the countries from which the Foreign Imports j 
ar^ usually derived by India. It will be observed that the supplies drawn * 
from China have within the past twenty years increased from 2 to 4 million 1 
pounds, and that this increase has been mainly in the teas obtained from : 
the Treaty Ports, the supply from Hong-Kong having decreased from | 

1 ,9^6. 1 251b to 748,44 1 lb. i 

In this connection it may be as well to exhibit the shares taken in the.se : 
imports by the provinces of India. \ 

Analysis ^qf the Imports of Tea from Foreign Countries during each fifth 


year since 
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been mainly in the supply to liombav- The Bengal production of tea has 
becked materially the import of foreign supply to that province, but it has 
as yet failed to contest the market td foreign supply in Western India. 

Doublles?? this is largely due to the same cause that has created a Bombay 
demand for China silk, namjjly, the low freight of the return (opium) ships. 

Re-exports of Foreign Tea. r-From the tables of the exports of Foreign Re-exports 
Tea (the Re-exports as they are often called), which may now be given, it j 21'^ 

wull be seen that two-thinfs at least of the lea brought to India is again { ^ 

exported from it and that by fan the major portion of this re-export traffic 
is with Persia. The* possibility of an enhancement of the traffic with 
Persia, in Indian teas, is therefore a subject that deserves the careful con- 
sideration of all p;jtrties interests in the Indian Tea trade. That the 

T. 213 





*Products of India. 


Traos lrootier Land Trade. (</. Watt) 


the Natives of India and in the teas consigned to Persia, but the figures 
given show how much remains still to be done. The Natives of India 
g^erally have not as yet taken appreciably to consume tea, but the market 
is one of yearly expansion and possible future magnitude. This subject 
will, however, be found fully dealt with in the chapter below on the Indian 
Internal Trade in Tea, pp. 467 to 477. A special chapter will also be 
seen (pp. 478 et seq ) to have been set apart for the subject of new' or not 
sufficiently exploited markets. That subject derives special interest in 
connection with the present consideration. That India should not only 
import foreign tea but that it should largely re-export that tea to markets, 
such as Persia, which have shown a decided tendency to increase their 
consumption of Indian and Ceylon teas, is very much to be deplored. It 
will be recollected, however, that India first figures in the tea trade as a 
rcf exporting country W/// />. In the 17th Century the East 

India Company appear to have appreciated the full advantage of West- 
ern India as a distributing dcp6t for Chinese produce. The return 
opium ships brought among other articles tea, ana we accordingly read 
1)1* shipments of tea from India to Europe at a period when of course 
India produced no tea. It might almost be said that England secured her 
Eastern possessions through a discussion over “the pepper box ** and lost 1 
America through the“ lea-cadd) *’ {Conf. with p. 440). * It was the imposi- j 
lion of a prohibitive charge for pepper, made by the Dutch, that led to 
the formation, in 1600, of the “ Old or “ l.ondon ** East India Company, 
and it was the ab.surd demands of the Hon’ble East India Company and of 
England, in connection with the American supply of tea, that originated 
the* War of Independence (1775*7^ A.D.) It was the difficulties of trade 
with China that ultimately suggested to the East India Company the 
desirability of ascertaining whether or not tea could be successfully growm 
in India. As has abundantly been shown, the effort was crowned with 
con^plcte success and already indications are not wanting of India and 
Ceylon being able in a not very distant future of completely supplant- 
ing China from thi-^, one of her most ancient and most highly prized arti- • 
cles of foreign commerce. Few articles of trade have indeed been so j 
closely connected with the destinies of nations nor afforded anything like j 
so largely the sinews of war than tea. j 

II.-TRANS-FRONTIER LAND TRADE. \ 

There is very little to be s<iid regarding this trade which the reader will j 
not find alluded to below in connection with the Internal Trade. The tabic 
which may, however, be here furnished, of the returns during the past 
three ya^rs will be seen to be referred, as is customary, to two sections, 
vts.y Indian and Foreign teas. The table manifests the imports and 
exports to and from each country, so that the balance between these 
or between the totals would show the net transactions. The exports of 
Yndian tea appear to bd growing in imporuince. They were during the 
past threw years as follows 837,6481b in 188S-89, 887",824lb 1889-90, 

and 1,01)4,64018 in 1890-91. The corresponding re-exports of Foreign leas 
were 1,066,800, 1,050,602, ahd ()48,7<^^>4tb, so that the re-exports by land 
routes may be regarded as shrinking. As to the imports it will be seen 
that w'ithin the past few years Burma has drawn considerable supplies of 
China tea across its land frontier, a circumstance that may be viewed as 
due to the peace that, has been established since the annexation of Upper 
Burma. It will be observed that taking Indian and foreign leas con- 
jointly. the net result is an cxpoKalion of over 1 J million pounds to coun» 
tries across the land frontier, 
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lil.^INTERNAL TRAFFIC IN TEA. 

« In order to arrive at some sort of conception of the Internal Traffic in, 
and Consumption of, Tea in India it becomes necessary to bear several 
important considerations in view : (i) The producing provinces may con- 
sume locally manufactured lea, which may largely escape registration. 
The railways publish their returns under two main sections — (a) traffic 
between the internal blocks (as they arc called), that is to say, in the case 
of Bengal the traffic, for example, from Darjeeling to Calcutta (two inter- 
nal blocks), and (b) between external blocks, e.g., from Calcutta to the North- 
West Provinces, So far this is very satisfactory, but it must not be for- 
goUen that the railways of India may not inaptly be compared with the 
main arterial system, and that the ultimate distributing currents of the 
traffic, which passes along the roads and rivers, to a large extent escape all 
registration. While, therefore, i he returns of the railways furnish parti- 
culars of the chief transactions, the producing provinces have to be 
admitted as possibly possessing means of distribution and consumption of 
which wc ha.ve no record. The non-producing, internal provinces, on the 
other hand, may safely be assumed to drain their chief supplies along the 
railways or rivers, so that we can more correctlv judge of their consump- 
tion. But (2 ) tea is imported into India from Foreign Countries, both by 
sea and across the land frontier, so that the majority of the provinces, espe- 
cially those with a sea board, have three sources of possible supply : (u) 
Foreign tea brought by the maritime trade, and Foreign tea carriea across 
the land frontier ; (A) Foreign and Indian teas conveyed by coastwise in- 
terchange ; and (c) railway supplies of both Foreign and Indian teas. The 
teas brought to India across the land frontier are not very important, but 
to some extent these appear in the railway returns, aha it is significant 
that India not only exports her own teas by these routes, but even imports 
smjill amounts of tViem. These imports of Indian tea may be supposea, for 
example, to have been exported from Sikkim and imported through Nepal. 

The tables already furnished of the F'oreign ImI’orts by sea and land 
have supplied the data necessary to arrive at an opinion as to the amount 
that has to be credited to local production, in arriving at the total supply. 
The foreig^n imports by sea may be said to be verv largely obtained by 
the Port 1 own of Bombay and to be cither consumcHl in that city or dis- 
tributed by railway to the interior, or sent by the coastwise shipping 
agencies to provinces on the sea board. In order to arrive at a know- 
ledge of the internal consumption, it seems necessary, therefore, to furnish 
particulars regarding 
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The following table shows the total trade by this rcuuc during the 
past five years r— 
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Internal Traffic in Tea* (C. Watt,) TEA* 

'I'he final result of the above tabic may be said to be that Bengal INTERNAL 
is ^hc only exporting province, the net balances of the two kinds of tea ! TRADE, 
being an export from Bengal of 1,103,9551b and an import bv Bombay of Coastwise. 
688,25olb, by Sind of 104,62711), by Madras of 228,633!]) and by Burma of 
ioi,629!b. But if the two classes be treated separately we learn that of 
{ a ) Indian Teas, Bengal showed a net export of 1,1 03,3 i2lb and the 
other provinces net exports, vis., Bombay 872,8 lolb, Sind 6621b, Madras 
2!2,789ib, and Burma 10^, 9981b, A large share of the Bengal imports 
and exports arc usually to other ports within the presidency, vis., a little 
over one million pounds each way. It may be noted that the net imports 
i f other provinces are a little short of the net exports from Bengal. It 
does not follow, however, that these coastwise expi^rts and imports are 
directly drawn from each other. The supplies exported may have been 
derived from that brought to llic se^a-board by rail and road, and need not 
to any appreciable extent, at all events, be coastwise re-shipments. The 
total (gross) exports of Bengal tea sent coastwise to the provinces of the 
rc^t of India may be put at one and a half milliim pounds, of which Bom- 
'bay alone takes fully one million pounds. Of the trade in (h) Foreign 
Teas coastwise it may be said tViis amounts to above one-fourth of a million 

? oiinds. Sind and Madras are the only provinces that show a net import. 

.ast year the consignments were 103,9651b for Sind and i5,844ll> for Madras. 

'rhedther pro\ inces had net exports, vis., Bengal 643J!), Bombay 184 56oIl), 
and Burma 3.971 lb. 'I’he excess of these export.s from British provinces 
(tuV., 69,36511)) over the imports by F 3 riiish provinces, represents approxi- 
mately the consumption in the Native States and Foreign Territory within 
India. 

It may be added, howc^•cT, that there are one or two defects in all the 
records ofco.^stwise trade that preclude to a large extent a final balance 
sheet being framed. Of these may be mentioned the fact that the exports 
froifi a province need not actually appear in the imports of the province 
for which they were exported, since the destination of a shipment may be 
changed while at sea. So many ships have usually left the ports but not 
reached their destination when the year of record closes. The Native Native States* 
States, such as Kallywar, Cutch, Cambay, Travancr)re, Goa. etc., while 219 
they arc given as regions to which exports and frt)m which imports are 
made with iTilish provinces, do not obtain- an independent place, and 
hence entries appear on one side of the accounts of tlie British provinces, 

T'/a., exports, which are not adjusted on the other. As already explained, 
those exports to Native States represent the consumption in these re- 
gions, which, if a total balance sheet were prepared, would again appear 
as iinj'Hjrts by these States and ihus balance the exports. From these, 
and such like considerations, it Ix^comes necessary to take the transactions 
of the coastwuse trade as they stand, and to make little attempt to criti- 
cally analyse them. Each separate item of the coastwise trade has, how- 
tver, an itupertant bearing when viewed in relation to the port against 
which it ic entered. Thus, for example, we learn that since Bengal, Bom- 
bay, and Burma usually show a net coastwise export of foreign teas, we 
must look to the imports from foreign countries or to the railway Irafiic 
in bringing the stocks from which these exports arc made. Sind and 
Madras, on tlie other h»and, do not obtain, bv the routes just named, 
enough of foreign teas, and accordingly they inclent on the other provinces 
coastwise. The trade in tea at Travancorc manifests many peculiari- Travancore 
tics, 'rhe Slate imports Madras tea (shown in the official returns under Trade, 

the section of Indian I^roducc and Manufacture) and it also exports to 220 
Bombay tea also recorded under that section. But being a Naliv'C State, 
it next IS shown as exporting to Bengal (very possibly its own tea) under 
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the section of Foreign Merchandise and as importing from Bombay, 
China tea. The consumption of tea in Native States appears to beevery 
largely that obtained from China. 

In order to illustrate the adjustment of the coastwise trade on the 
total transactions by all routes, the following figures may be exhibited. 
The total imports of foreign tea in 1890-91 came to 4,770,008ft and the 
re-exports were 3,179.826ft, thus showing a net balance of 1,600,000ft 
of foreign tea, as having been retained in the whole of India to meet local 
demands. This excludes the transactions by land routes, but as these 
gave in 1890-91 a net import of only 346,oSoft, they may, tor the present, 
be left out of consideration, the more so since when Indian and Foreign 
teas are considered conjointly the transfrontier traffic shows a net ex- 
port of 1,294,944ft. Of the imports of foreign teas bv sea in 18^91, 
Bombay Port Town took 4,350,025ft and re-exported 3,117,671ft, it 
thus retained a net surplus of 1,232,354ft. From that stock Bombay 
Port gave by coastwise 237,707ft net to the provinces and Native Stales, 
etc., 880,270ft by railway to Upper India. 1 here thus remained in 1890^91 
114,377ft of foreign tea for the consumption of the people of the city of 
Bombay. But of the exports by rail in that year, it may be added that 
815,982111 (=9,951 mds.) went to the Panjdb, 42,230ft to Bombay presi- 
dency, 3,774ft Hajputana and Central India, and the balance to the North* 
West Provinces and Oudh, the Central Provinces, Bcrar, Calcutta, etc 
It will thus be seen that from this point of view the Panjab so far stands 
out as the largest consuming province for China tea. But tlfe exports In 
land routes to Kabul, etc., of foreign teas were 4,479 t 'vt., to Bajaur 15 
cwt., to Kashmir 533 cw’t., to Ladakh 136 cwt., and to Tibet 2 cwt., or .sa\ 
in all, 578,48cft. It seems probable that a very large share of these export! 
took place from the Panjdb although doubtless Sind contributed, especial 1) 
in the further export of 627 cwt. (=70,224ft) which went by the* Sind- 
Pishin Railway. It may be added that the net coastwise import ol 
foreign tea by bind came to 103,965!!), so that it was not likely to have con- 
tributed much more than the amount named towards the transfrontiei 
land exports. But, on the other hand, India, more especially Burma, im- 
ported in 1890-91 2,702 cw't. (=302.624ft) foreign tea, v\z,y 2,350 cwt 
from the Northern Shan States, 110 cwt. from West China, 107 !cwl. fron- 
Nepal, 52 cwl. from Zimme, and 54 cwt. from Tibet. These imports did 
not, however, affect the Panjdb trade but mainly furnished the source frorr 
which the exports from Burma were made. We thus learn that perhap; 
half the annual drain of China tea made by the Panjdb on Bombay is tc 
meet thp transfrontier land traffic which in foreign tea was last yeai 
648,704ft. This trade seems to have given some indication of shrinking ir 
the face of competition with the supply of Indian tea. The exports o 
foreign teas averaged in the two previous years 1,058, /36ft. .The export! 
of Indian teas across the Panj^b frontier have, on the other hand, bfer 
steadily increasing. They w^ere last year 1,004,640ft. 

Having thus shown some of the main features of the coastwise traflfit 
and the destination of the tea drawn from /oreign countries, the details ol 
the Internal Trade may be still furthei* exemplified by 


Rail. Road & 2nd-RAlL, ROAD AND RIVER TRANSACTIONS. 

River. . , 

221 With no other article of Indian trade does a ^atement of the interna 

transactions, carried by rail, road and river, result so much in a table o 
blank columns, as that which will be found on a further page on the tei 
trade. The onl)^ figures of value are those expressive of the transaction: 
between Calcutta and Assam, Cachar, and Eastern Bengal, the totals 
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shown horieonlatly against Nos. 24 and 29. But these figures denote the 
aWK>unts carried to the port towT»s to meet the foreign demand. They 
should, therefore, be practically excluded from consideration, in connection 
with internal traffic, ver^^ much in the same way as the Indian goods that 
pass through the Suex Canal are not given by the Egyptian Government 
as repres^ting the internal trade of that country. Speaking on general 
principles it might be said that ilie totals shown vertically on columns 
Nos. to and 14 repre^nt the ameunts of Indian and Foreign teas that arc 
consumed in the Provinces and Native States, analysed on columns i to 9 
and 1 1 to 13, both inclusive. On this estimate the consumption of tea in 
the provinces of India t for the xear 1889) would have been 6, 140, 57 
and in the Native States 279,04(3^). So, in a like manner, the imports 
drained from tlie provinces by the port towns might be accepted as repre- 
sefiting the amount required to meet the foreign trade plus the local j 
demarxis of the port towns themselves. The grand total vertically in I 
column No. 20 will be seen to be 98,448, 2981)). Now, in order to arrive at 
a» apprc)xim;ite estimate of local consumption in tl>ese towns, it is necessary’ 
to deduct from the figure just mentioned the recorded forei^ exports for 
the year in question. 1 he table ['iven on page 459 shows these to have 
been 97,01 1,1 i2lt> and the table at page 421 gives the estimated total pro- 
duction as (/i, 792,5441b. There are, on the facx^ of these quotat'nms, certain 
pi inis of agreerrknit and others of disagreement. The sufficiency of tlie 
estimated production to meet the std:>sequenily ascertained foreign exports, 
and the Vonfirmatioii of the accuracy of these figures as given by the 
railw'ay returns, are features of agreement that, are highly instructive. 
But, on theotlier hand, the balances shown above as retained for local con- 
sumption would be wliolly unintelligible did we not recall that besides 
production India has two other sourct s of supply— (/i) foreign imports by 
to 465) and {h) foreign transfri>ntier imports (pages 465 — 
46()). 1 huSjfor example, Bombay is shown by the table (pages 472 — 473) to 
imp<.)rt by’ rail and road only 1 maund of tea but to export 10,819 maunds 
an amount almost wholly drawn from its foreign imports by sea. It 
seems probable that after making full allowances for the balance between 
imports and exports in every branch, the total consumption to tea in India 
cannot possibly materially exceed 5 to 6 million pounds. 

TIk? following table of the returns of 1888-89 may be here given in 
order to show a complete statement for one of the vears dealt with in tliis 
review ; — 


IKTERHAL 

TRADE. 

Rail, Road 
& River. 
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Weights* of articles carried by Rail and River'\ in British India^ 

IMPOim.') 


BRtTiEM Provinces (excluding Chief Towns). 


ARTICLES. AND 
W-HENCE EXPORTED. 

Mad- 

ras. 

Bom- 

bay. 

Sind. 

Bengal. 1 

N.-W. 
P. & 
Oudli. 

Panjab. 

C, P. 

Berar. 

Assam. 

Total. 


1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

TEA. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

(i) Indian. 

British Provinces {ixcludin^ 
Chief Towns), 







103 

28 



Madras «... 

... 

236 

... 

... 

13 

4 

... 

• 373 

Bombay • • • • 


... 

... 

... 


... 

3 

t 


4 

Bind 

... 

... 



84 

3 


... 

... 

3 

t^encal . . • • 


3 

... 

... 

13 

5 

... 

5 

loi* 

N.-W. P. Sc Oudh 


55 

9 

48 

... 

3,833 

74 

... 

... 

3,0 i(j 

Panjab .... 

34 

495 

160 

*S8 

794 

... 

*56 

33 


4 , 8*9 

< entral Provinces 

... 

1 


1 

... 


... 

3 

... 

•4 

Bcrar 

... 

... 


ST,6to 


I 


... 


1 

Assam • • • . 

... 

... 







5i,6ic 

Native States, 

Raj. and Central India • 

34 

770 

165 

51,8*7 

890 

3 , 8.^3 

3 - 1 * 

63 

5 

56.941 


9 



3 

5 

3 

.1. 

... 

19 

Niaam's Territory 

2 


4 

... 




... 

... 

6 

Mysore • • . • 

16 







... 


16 

18 

9 

4 

... 

a 

5 

3 


• ... 

4 . 

Chief Towns. 

Madras seaports x . 

39 « 

208 




1 

327 


... 

837 

Bombay .... 

3 

i»42a 


I 

230 

28 

144 

35 

... 

1,853 

Karachi .... 


... 

SO 




... 

... 


56 

Calcutta .... 

... 

a 


1 , 3^0 

1,938 

70 

33 

1 

*5 

3,432 


304 

I ATS 

so 

1,361 

3 , 1.58 

09 

40 » 

- 

_ .15 

6,153 

Grand Total 

—736 

3,433 

«3 

53,178 

3,050 

2,057 

748 

99 

20 

•63,13.1 

Ditto in Ih . 

3^53 

ig8,686! 

18,286 

4 , 360,596 

850,100 

243,474 

"61,336 

8,118 

1,640 

5,176.98^ 

(3) Foreign. 

'British Provineet {excludinj^ 
Chief Tovms). 











Madras .... 

... 





... 


... 

••• 

... 

Bombay .... 


... 




l2 




12 

Sind .... 

... 





7 




7 

Bengal .... 

N.-W. P. & Oudh 






... 




... 

... 

... 


1 



... 



1 

Panjab .... 


27 



2 




... 

2 > 

Central Provinces , 









... j 


Berar .... 








... 

... 


'Assam .... 


... 







... 




37 


1 

\ " 2 

19 




4 

Native States^ 

Raj. & Qentral India . 






j 



• 


Nizamis .Territory 


... 




... 


. **• 

... 

... 

Mysore .... 







... 













» 

Chief Toiims. 

Madras seaport-: t . . 

18 




a 



... 


20 

Bombiiy . , . , 

1 

1,401 

... 

3 

128 

8,975 

60 

13 

... 

10,581 

Karachi . . • • 


... 

246 

... 

... 

818 


... 

... 

1,064 

Calcutta . « . . 


... 


5 

5 

. . V... 27 

... 



37 


H 

> 1,401 

246 

8 

' 13 S 

9,830 

6c 

13 

... 

11,702 

Grand Total 

H 

> l, 42 fi 

I 346 

i 9 

137 

■97839 

6c 

1 }3 

... 

ll» 7 .s“i 

Ditto in lb . 

i,S 5 « 

\ 1 l 7 ,OgC 

' ao,i7fl 

^ 73 fl 

**»^84 

806,798 

4 , 92 G 

1 1,066 


963,582 

TOTAL lINDIAN & 
FOREluN) TEA . 

45; 

i 3,^51 

469 

1 53.187 

3.187 

*3,796 


1 1 12 

20 

74.885 

Ditto in lb . 

1 37,3 u 

> 315 , 7^3 

t 38,458 

' 4,361,334 

”^ 361,334 

1 , 0491^72 



66,25c 

1 9,184 

1,640 

6 Vi 4 o 757 y 


* To reduce maundg to Ib muftlply by 83. The totals vertically of the columns i to 20 are the Im* 
t (1) Trade between Sind and the Panjab by the River Indus; (a) Trade between B^gal and 
t Madras seaports are those touched by railways, o/ix., Madras, Pondicherry, Negapatam# Tuticorkn 
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during j88€-8g, i.e., between ist April 1888 and 31st March iSSg. 


INTO 


Nativk 

Chief Towns. 

pRAKD 

Total. 

ARTICLES. ANiJ 
WHENCE EX- 
PORTED. 

Ftaj.& 
C. I. 

Ni* 

cam's 

Terry, 

My- 

sore. 

Total. 

Madras 
sea- 
ports t 

Bom- 

bay. 

Kara- 

chl. 

Calcutta. 

Total. 

II 

12 

13 

• 

14 

IS 

.6 

17 

18 

19 

20 

Mds. 

• 7 

1 

••* 

a 

436 

•64 

r ae 

Mds. 

337 

2 

* 7 
ao 

39 

Mds. 

SIS 

*’ 4 

Mds. 

859 

3 

9 

4«2 

307 

>6 

Mds. 

6.164 

58 

Mds. 

174 

54 

12 

1.184 

2,679 

4 

Mds. 

97 

41S 

2,082 

M(U. 

1 

3.13,798 

10,548 

7.056 

7 , 77.886 

Mds. 

6,339 

54 

97 

3,13,810 

12,147 

* 1,915 

4 

7 , 77.886 

Mds. 

7,571 

61 

lOO 

3 , 13 . 0»7 

i5»628 

14,041 

8 , 29,496 

11,80.860 

TEA. 

(i) Indian. 

BritUh Provinces (ex^ 
eluding Chief To^wns* 
Madras, zx, 

Bombaji 2a. 

Sind, 23. 

Bengal, 24. 

N.-W. p. & Ood^ 25. 
Panjab, 26. 
i cotral Provittces. ff, 
Berar, 28. 

Assam, 29, 

ttati've States t 

Raj. & C. India, 30^ 
Nizam's Territory, 31. 
Mysore, 33, 

Chief tetvns. 
Madras seaports, t ^3 
Bombay, 34. 

Karachi, 35. 

Calcutta, 36, 

Grand Total, 37. 

Ditto in ft 

736 

411 

SiO 

1,660 

6,222 

4,108 

2,504' 11,09,329 

11 . 22,253 

... 

a*« 

... 

... 

a 

1 

6 

... 

... 

1 

8 

19 

J 


• 



2 

7 



9 

59 

1 

36c 

* ’is 

562 

339 

902 

441 

18 

4 

5 

I J 

... 

I 

1 

3 

6 

8 

II 

1,735 

2,302 

50 

3,451 

385 

637 


1,361 

4 

16 

1 

4 

25 

7.5.38 

i.iaf 

1,048 

« 5 » 

3,027 

6,228 

4 .» 3 « 

'338,742 

2.595 

212,790 

11,09,333 

11,22,287 

93,027.534 

11,88,448 

91.91a 

85,936 

70,356 

30,87.2 

SlO,6<iO 

90,965.306 

97,4527736! 

’ S 

1 

3 



5 

1' 

2 

... 

9 


!!! 

9 

... 

0 

7 

2 

31 

( 2 ) KOREION, 

British Provinces (ex^* 
eluding Chief Towns). 
Madras, 38. 

Bombay, 39, 

Sind, 40. 

Bengal, 41. 

N.-W. P. & Ondh, 42. 
Panjab, 43, 

Central l^ovinces, 44, 
Berar, 45. 

Assam, 46. 

Native States, 

Raj. & C. Indiia, 47. 
Nizam’s Territory, 43. 
Mysore, 49, 

Chief Towns, 
Madras seaports, t 50, 
Bombay, 51, 

Karachi, 5a. 

Calcutta, 53. 

Grand Total# 54, 
Ditto in ft 

TOTAL (INDIAN 8 :* 
FOREIGN) TEA. 55 
Ditto in ft 

V g 

"" ... 


8 

... 

9 

... 

... 

'*'66 

... 

... 

... 

s 

... 

... 

... 

... 



* * * 






... 



184 

49 

I 3 » 

1 

134 

434 

1 

I 


3 

1 

4 

155 

1 10,819 

1,064 
37 

184 

49 

13S 

368 

1 

1 


3 

5 

>2,075 

19a 

49 

13s 

376 

1 

I« 


3 

14 

12,141 

» 5,744 

4.0I{< 

11,070' 30,832 

83 

820 


346 

1,148 

995,562 

1,313 

_l ,097 

993 

81,426 

* SiHOa 

6 , 33 Q 

- 4 ~ 

4,141 

3^95 

11,09,336 

1 1,22,301 
92,02^,682 

12,00,589 

0 

1 

i 8979.54 

279,046 

510,778 

339,562 

212,790 

90 , 965.552 

98,448,298 


ports j those horizontullv against ai to 5 S arc the exports. . , 5 1 

Assam by the Rivers Megna and Bhahmaputra; and (3) Trade to and from Calcutta by river, 
and Calicut. 
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Local CoA8ttni|ftiaiau — The remarks hitherto offered have show*^ the, 
distnhutton of the Forei^ Tea, and manifested some of the more st Mftg 
facts in the coastwise supply of both Fm^eign and Indian tea. It mayt Ulere* 
fore, serve a useful purpose to still further criticise the features of the t)' 4 de, 
brought out by the above detailed tabular statement of the Rail and River 
tea transactions. The figures are shown in maunds, but these may be re* 
duced to pounds readily enough since the maund of all railway statistics is 
82!h* This reduction has been effected with the gfrand totals, but any of the 
other entries may be similarly expressed in pounds. The to^ls of the ver* 
tical columns are the imports and the totals extended horizontally are the 
exports. It will also be observed that the table has been referred to three 
main sections both vertically and horizontally, namely, the imports into (1) 
the Provinces, into (2) the Native States, and into (3) the Port Towns^as 
distinct from the provinces. The traffic in foreign tea may bo accepted as 
sufficiently dealt with in thi remarks that have already been. made. The 
total imports of Indian tea by all Provinces, Native States, and Port Towns 
came (in 188S-89) to 974Sa,736ft * } of that amount Calcutta alone 
90,965, 306ft and drew that quantity almost exclusively from Assam and 
Bengal. The exports from all India to foreign countries were in that year 
97,01 i.i laft, so that it will be seen very nearly the whole of that amount must 
have been carried on the railways and rivers, in other words, along registered 
routes. It will be noted that Bengal is shown to take by far “the largest 
amount of tea of all the Indian Provinces. In the year in Question it obtamed 
4.36o,5g6ft of Indian tea, by far the major portion of which was obtained 
from Assam. It would seem, however, a v^ considerable share of these 
imports may find its way, by routes not registered, to Calcutta or into the 
North-West Provinces. But assuming that this is not the case, then Bengal 
is by a long way the most important tea-consuming Pro%nnce of India, but 
even were it granted that the 4^ million pounds, credited to the Province may 
actually have been consumed in it, this, to a population of over 71 nuUions, 
would come to 0-982 oz. per head per annum. Next to Bengal stands the 
Panjdb, wkb, sssi^ed to it in iSSS-89, 1,049, 2371b of tea, which ex* 
pro^»ed to the popuTation of ao million persons, would be 0*807 oz. of tea 
per annum to each individual. But this calculation ignores two very im* 
portant considerations, (a) the amount of locally produced tea consumed 
and (h) the expoits from the province across its land frontier. These ex- 
ports were, in 1886-89, 7,479 cwt. Indian, and 9»525 cwt. foreign, or Say \ n 
all 1,904,448ft, and in 1890-91, 1,653,344ft. 

After the Panjdb, Bombay stands as next important—the Province 
received by rail in 1888-89, 3i5,782ib of tea in nearly equal proportions 
of Foreign and Indian. It obtained its supplies from the Port Town 
which^ it may be added, drew its supplies ot Indian tea mainly from 
the Bengal contribution coastwise, ana the Panjib and the North-West 
Provinces by rail. Very little Bengal or Assam ♦ea seems to be constgiiod 
by rail to Bombay or the Panjib. After Bombay the North-West Prov* 
inccs come next m importance; these provinces took in 1888*89, 261,33^^ 
of tea, of which 25o,ioo!b was Indian, derived mainly from Calcutta mth 
a fair amount also from the Panjib. It will thus be seen that the Panjib 
tea plantations find a very large outlet for their teas in the Provinces of 
Uppei and Western India and m the transfronticr land traffic. The value 
of the last mentioned market to the Pafijib plantations may be judged 
from the following con^derations ; The importsf of Indian tea into 
the Panjib from odier Provinces in x^B-89 came to 242,474ft, while in 
that year the exports across the frontier were 837,648ft. The difference 


' • Accoidmg to the estimate of production, the outturn of 18S8-S9 came to 99>792, 54418* 
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between these two figures must be the quantity drawn from local produce- 
twin. But as showing the consumption of Panjdb tea within India, or ex- 
ported from India (from Calcutta), the following further facts may be 
given : Of the 14,041 maunds of Indian tea exported from the Panjdb, in 
1888-89, to other Indian provinces, 7,096 maunds went to Calcutta, 2,082 
maunds to Karachi, 2,679 maunds to Bombay Port, 264 maunds to Rdj- 
putana, 156 maunds to the Central Provinces, 794 maunds to the North- 
West Provinces and Oudh, and 495 maunds to Bombay Presidency. Half 
these exports from the Panjab may, in fact, be said to be used up in 
India. 

It may thus, in perfect fairness, be said that Bengal and the North- 
West Provinces use Bengal and Assam tea and take very little foreign 
tea. That the Panjdb obtains a large foreign consignment and a consider- 
able Indian supply in addition to its local production. That Bombay, the 
Central Provinces, Berar, R.*ijputana, ana Sind use about equal proper- 
tions of foreign and Panjab tea with very much smaller quantities of 
^Bentjal and Assam tea. That Madras obtains a certain quantity of 
foreign tea, but is mainly dependent on its lot^al plrmtations. Madras tea 
seems also to penetrate to the Central Provinces and even to Bombay just 
as the Panjdb teas go very nearly all over India, and little more than half 
the production is thus available for foreign exportation. The Native States 
. (with the exception of Travancore) seem to prefer Foreign to Indian 
teas. 

It win thus be seen that much still remains to be accomplished before 
the people of India can be classed among the tea-cunsuming nations of 
the world. Hitherto the planter has disregarded the possibilities of the 
Indian market and he could afford to do so, w'ben the field was open to 
contest with China the supply of Europe. The writer (quoted on page 
44j[) who prophesied in 186-5, that the Himalayan tea has to fight its 
way against the brick-tea that comes in from Yarkhand and Lhassa, has 
to fill all the tea-pots of the Mussulmans and Hindoos, and to make a 
cheap and innocent substitute for deadly opium and fnad * bhang’ in the 
bazaars of Hindoostan, before it can challenge China, ” shot wide indeed 
of the mark. The whole statistical information furnished in the foregoing 
pages shows that while India has not only challenged but beaten China, 
during the past 30 years, no progress has been made in teaching the 
native population of India the value of tea. It >vould therefcTe seem 
highly desirable that this subject should receive careful consideration, 
And it is probable this would best be accomplished by studying the 
flavour and other pccularities of the imported teas that find a ready 
markbt and if possible (for a time at least) imitating these; and next by 
making up (at the gardens) tea in sufficiently small packages to be pur- 
chasable oy ^ven the poorest consumer. The Chinese lea sold in India 
comes to this country (to a large extent 1 made up in small packages, each 
of which bears a recognisable trade mark. This suggestion in the wmiter’s 
opinion“should commend itself to the owmers of small private tea concerns. 

Bombay I radc.— In oi;^er to illustrate more fully the facts shown above, 
while at the same time furnishing more recent returns, the following table 
may be given of the internal tea traffic of the Bombay Presidency and of 
its port town during the past three years ; — 
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Bombay may not inappropriately be called the importing province 
f(;r tea, and Bengal the exporting. The table above demonstrates fairly 
ccffidusively that the Bombay trade has been practically stationary. The 
exports from the Port Town would appear to. if anything, have increased, 
while the imports have decreased slightly. The amount of Bengal tea 
drawn to Western India is remarkably small indeed, and the imports, as 
already demonstrated, are from the North-West Provinces and the Panjab, 
while the eyiorts, to the Panjdb, of foreign tea continue very large. 

Bengal Trade.— 'Fhe following facts may similarly be given regarding 
the Bengal, Qr what may practically be called the Calcutta, traffic : — 
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But as showinK the Sources of the Calcutta supply, the following ni.ny 
te given as the estimated outturn : — 
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By comparing' these imports with the figure" of exports in the Ubies 
above, pp 459,461 474,477,11^111 be seen that the \shule feoev 

to foreign countries. Under auo,ooofi& in all is the , amount annually sent 
from Bengal up-countrj. 

IV.-NEW MARKETS FOR INDIAN TEA, * ^ 

Messrs. Qow, Wilson & Stanton in their Circular of May iSgt furnish 
some useful information on the subject of future markets for Indian tea. 
Their remarks may, therefoic, be tarnished here : One thing is evident, 
climate is no barrier to the free Uae of tea When we find Australia, 
Persia, and Turkey contributing $0 largely to its consumption, it is absurd 
to say that its use is debarred in semi-tropical regions wnile the fact of it9 
adaptability to colder latitudes is tw widely recognised to need advocating 
The following statistics show, as nearly as ran be ascertained, the quan- 
tities of Indian and Ceylon tea taken in the undei noted countries fluting 
1891, compared with their approximate Mol annual consumption 
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South Africa 
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South America 
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France . 
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Mauritius 
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Russia • 


0 


2,000 

f ,000 

70,000,000 


* Probably mewl of the tea sent to Germany and A t« la was for Russia 


” Australian Colonifs — It is not «;urpn9in>^ that Australasia should 
be so large a consumer Not only are its people our own kinsfolk and 
countrymen, and have thus inherited similar taxus, but it was here that 
India made her earliest efforts at establishing a new market , and she can 
now look back with grateful pride upon the work of tho^'e early day s m the 
history of her tea industry. Here, too* C eylon was cagti , m later years, 
to find not only a near but an impor'lant market-^foi the Australians 
consume annually nearly 30,000,000ft of tea— and her efforts have also 
reaped a rich reward 1 hese colonies have now become the largest of ill 
markets for Britisl^-growi t^'a outside the United Kingdom* although the 
demand appears stiU to be only in infancy , 
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Persia. — This market is a source of surprise to many. It has grown INTERNAL 
and developed until it has attained its present dimensions. Its nearness TRADE. 
tj^India may be one of the chief causes, but the favour in which Indian Conf. with 
tea is there regarded is attributed by some to a preference in the locality pp. 462, 464, 
towards the use of an article suppliea by co-religionists; — and there may 4 '^ 5 ' 
be some truth in the suggestion, 

‘‘ United States of America. — This is so vast a territory, and the 
quantity of tea consumed is so large, amounting annually to some 
Ho, 000, 000ft, that it is curious so small a percentage of our teas should be 
used. Decided headway has been recently made, and prolonged low 
rates of the past few months have done much to popularize Indian and 
Ceylon teas. A very large amount of advertising has of late been 
done by the Ceylon Planters* Tea Company, who continue steadily push- 
ing the sale of Ceylon tea j— and the present demand may be partially 
due to their perseverance. 

The kinds of tea used in different parts of the States — separated by so 
many thousands of miles — are so varied that it is folly to argue that the 
krfroduce of India and Ceylon is unsuited to the American taste, because 
Japans, Oolongs, and Greens, as well as Black China teas, are so largely 
consumed. If the Americans knew where to buy good tea, there is little 
doubt but that they would soon buy it, — although, to commence with, as 
a rule, they prefer light, flavoury kinds to strong, heavy teas. Happily, 
both India and Ceylon can supply them with abundance of tea, both light 
and flavqury, and of really gooa quality. 

“Turkey has become an important consumer of Indian tea, and it is ^ , 

possible that the religion of her people may induce her to take the teas 
of a country which contains perhaps the largest Mahomedan population * 
in the world. Ceylon tea is being gradually introduced and appears to 
be received with some favour. 

^ ©“Canada is perhaps one of the most promising outlets. The consiimp- Conf. with 

tion of all tea is nearly 41b per head of population and the percentage of p, 461, 
British-grown tea is already considerable— even though little systematic 
attempt has been made to open up this market. Recent low rates have 
perhaps given the greatest impetus to the trade. 

** Russia, although a market of considerable magnitude, and taking Con/, with 
some 70,000,000ft of China tea annually, takes but little Indian tea, and p, 4$?* 
until recently Ceylons were almost unknown. During the last two or three 
years a distinct enquiry for Ceylon tea has sprung up, and considerable 
quantities are now disposed of in this country. Figures showing actual 
consumption of Ceylon tea are impossible to obtain, but probably the 
bulk that wlych goes to Germany has its final destination in Russia. 

The work of Ceylon in pioneering this market appears to have created 
some demand .for the finest and most flavoury descriptions of her tea. 

Russia should prove most valuable as an outlet for high class teas, and of 
much eventual assistance in maintaining, if not increasing, the value of 
teasS witlj flavour and quality combined. 

“Of other European markets Holland appears the most active, but 
there are reasons why Holland should be a tea-drinking country. She 
has herself fostered tea culture in her own colony of Java, and having 
thus acquired a taste for tea, is now one of the chief tea consumers in 
Europe. 

Germany also is likely to jlrove by degrees a u.seful outlet. 

“Other Markets. — Amongst those countries which as yet lake but 
little of oqf tea, perhaps that of South Africa, with its rapidly increasing 
British population, offers the greatest encouragement for prospecting. In 
time this locality should naturally consume British-gi^wn tea. 

South America is a consumer of British-grown lea, but the un- 
settled state of this continent is adverse to immediate development of the 
trade.*' 1 
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